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There is more in gas metering than meets the eye 
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It is the thorough design, meticulous manufacture 
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Hang together, or we 


forced to lose ground by the pressure of eveuits, 

one is reminded of those mighty prehistoric mon- 
sters which went into a decline with the onset of the ice 
age. Like the brontosaurus of old, the coal industry has 
been lord of all it surveys for a long time, but climatic 
change has demanded adroit evolution into some less vul- 
nerable form or, alternatively, virtual extinction. In the 
coal industry there are opposing forces—on the one hand 
the cold economic wind, and on the other the prejudices 
of a lifetime. No doubt Mr. D. P. Welman, Chairman of 
the North Western Gas Board, had these conflicting 
elements in mind when he delivered his speech at the 
Coal Industry Society lunch on December 1, but he 
confined his remarks to the former influences and diplo- 
matically ignored the die-hard interests which, even now, 
are trying to cling to the old conception of coal as the 
mainstay of the national fuel picture. 

In 1948 coal’s share of the total energy supply was 
90%; by 1957 it had dropped to 84%. If the present 
trend continues the figure may fall to 71% by 1966, and 
indeed the former chief statistician of the Ministry of 
Fuel and Power has estimated that by 1985 coal will 
account for only 47% of Britain’s total energy supply. 
All this is assuming that total energy demands continue 
to increase at their present rate; if they do not, then the 
plight of the coal industry will be even worse. In fact, 
the limiting factor in future is much more likely to be 
coal demand than coal output capacity (which was at 
one time envisaged). Having thus established the prob- 
able future pattern of coal demand—Mr. Welman did 
so in some detail and with more supporting evidence— 
we are faced with the question: What is the best course 
for the coal industry to take, best for itself and for the 
country as a whole? There is little doubt that the 
answer is for the coal industry to collaborate as closely 
as possible with the coal carbonisation industries, and in 
his speech Mr. Welman waxed persuasive in showing 
why and how this should be done. Having described the 
switchover in recent years from the direct use of coal 
in its raw state to the conversion of coal to more efficient, 
more convenient and cleaner secondary fuels, and estab- 
lished the fact that the two principal classes of demand 
among coal-based converted fuels are coal carbonisa- 
tion and electricity generation, Mr. Welman pointed out 
that on a long-term basis carbonisation was the better 
bet. And in answering his own question about how 


A S one watches the British coal industry being 
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shall hang separately ! 


the coal industry can help to foster expansion in this 
direction, he maintained that the principal point was 
a psychological one. 

‘One has to clear out root and branch the old idea 
that coal is itself a fuel,’ he said. ‘Instead, one must 
begin to regard coal as a raw material, something that 
can be processed in various ways to provide fuel. And 
once you begin to take this view of coal you are faced 
with the problem that confronts all raw material pro- 
ducers, namely that your prosperity depends essentially 
on the prosperous development of the industries for 
which you are providing the raw materials. In fact, you 
have to start thinking of the development of smokeless 
zones and the increased use of gas, coke and other car- 
bonised fuels as the main sheet-anchor of the expansion 
of the coal industry in future years. . . Our problem in 
trying to induce consumers in industry, commerce and 
private households to use gas and solid smokeless fuel in 
preference to oil or electricity, is also your problem. If 
we succeed, then coal will be the raw material for the 
supply of smokeless and efficient fuel to these classes 
of customers. If we fail, then the rising demand for 
these high grade fuels will be met from oil and nuclear 
power.” 

How then can the coal industry assist the gas industry 
in its aims? Mr. Welman’s first suggestion—outrageous 
though it must have seemed to many of his listeners— 
was by helping to accustom the consumer to the use of 
coke. He turned next to the gas industry’s need for 
a constant, uninterrupted supply of the specific coal 
grades and sizes required for optimum operation of 
particular plants and for the supply of the various grades 
and types of coke and other smokeless solid fuels. “We 
are not asking the impossible,’ he said. “We know very 
well that good carbonising coals are becoming progres- 
sively more scarce and harder to mine, and that mecha- 
nised mining inevitably increases the proportion of 
smaller coals, as distinct from the sizes for which the 
bulk of our plant was originally designed. We have 
taken steps to adjust our operations to the new pattern 
of supply. . . But although we are prepared to adapt 
ourselves to the changing coal supply position—and have 
in fact done so to a large extent—we must still ask for 
a considerable measure of adaptation, in return, to our 
particular requirements. If, for example, we succeed 
in developing processes which use such qualities as 
“washed smalls” which are at present in relatively 
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plentiful supply, we want to be sure that we are not 
confronted with a situation whereby we are suddenly 
deprived of these coals if and when the demand from 
other sectors revives. In other words, we must be able, 
aS a processing industry, to plan ahead for optimum 
operation without fear of sudden disruption of our plans. 
And that means that the coal industry, considering itself 
as primarily a raw material supplier for carbonised fuel, 
will have to give special consideration to our technical 
requirements.” 

Since from April 1, 1959, onwards the National Coal 
Board will take over, from the Ministry of Power, full 
responsibility for the allocation of coal supply among 
consumers, Mr. Welman’s appeal had a particular topi- 
cality and urgency. And we hope that his comments 
on ‘ distorted price structures’ also struck home. 

Having described the implications of some of the 
newer methods of gas making, hydrogenation in parti- 
cular, Mr. Welman returned to his theme of close co- 
Operation which, as he admitted, must be a two-way 
process. * We in the gas industry, apart from adapting 
ourselves to the changing pattern of coal supply, will 
have to reconcile ourselves also to a vigorous growth 
of the coal industry’s own hard coke producing organisa- 
tion as well as to a similar growth of the development 
work on new smokeless solid fuels which is developing 
on parallel lines to that of the gas industry.’ In fact. he 
said, ‘ parallel’ was really the key-word that they must 
keep in mind in this next phase of their development. 
There was such a vast task ahead of them—with more 
than 100 mill. tons of coal still used in the raw state 


and oil and nuclear power forging ahead to try to secure 
this rich harvest of potential demand—that the scope 
for both their industries was amply big enough, without 


running counter to each others’ interests. Of course, 
there would be some overlapping and competition be- 
tween them, but that (particularly in respect of research 
and development) was a boon rather than a drawback. 
“We are neither of us so perfect that we cannot benefit 
from friendly rivalry and the stimulus to new thinking 
and greater efficiency which it provides,’ 

In the last resort, said Mr. Welman, the primary in- 
terest of the coal industry would be in the supply of the 
raw material—coal—while the primary interest of the 
carbonisation industry would be the conversion of that 
material to high grade fuel. And on the basis of these 
complementary interests they could work together, as 
well as alongside each other. 

He concluded: ‘We must work together, because one 
of us holds the key to the processes and the markets on 
which both depend for their prosperity, while the other 
controls the raw material from which the fuels for that 
market will be supplied. Something must be done to 
prevent the gradual drift away from coal. . . The only 
practical way to achieve that end is to foster the closest 
collaboration between the coal and gas industries. In 
the words of the old saying, We must either hang to- 
gether, or we will hang separately.’ 

As a pay-off line that quotation sounded well enough, 
but in fact—as the coal industry must realise—in perish- 
ing as a result of a failure to co-operate with gas 
interests the coal industry need not necessarily drag 
the gas industry down with it. With liquid methane and 
other possibilities in the offing, the gas industry may still 
have an ace in the pack. 
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Rearguard actioi 


N view of the above it is interesting to + ote the 
[ sstona Coal Board’s plans for 1959. Th. Boarg 

claims that the measures taken earlier this year to 
meet the fall in demand achieved their objective,. Quy. 
put has been cut by nine million tons; the labour force 
cut by 20,000 men; costs and prices have beon kept 
steady; redundancy has been avoided. In spit. of ajj 
the difficulties the loss for 1958, on a turnover co; near\ 
£1,000 mill., will be under £10 mill. But the Board 
admits that the fall in demand has been sharper thap 
anyone expected. With no sign of an early revival jp 
industrial activity, stocks cannot continue to grow much 
more. So the Board must now take other steps to 
reduce production. With the Minister’s approval, open- 
cast output will be cut by three million tons in 1959, 
And the Board propose to cut deep-mined output by 
about the same amount by the planned closure of highly 
uneconomic pits and by concentration of working. Even 
so, there may have to be some stocking, perhaps of three 
million tons. There will be further reductions in 
administrative expenditure. 


The Board plans for the closure in 1959 of 36 pits 
(in addition to the dozen or so due to close for exhaus- 
tion). Between 12.000 and 13,000 men work in these 
pits, but less than one-third may have to leave the 
industry permanently. 


But although obviously rattled, the N.C.B. is sticking 
to its guns. ‘ The necessity of these output restrictions, 
which arise largely from a temporary recession in British 
industry, does not mean that coal will not continue to be 
the main source of heat and energy to the nation, 
it states. ‘The importance of the Board’s modernisa- 
tion programme remains undiminished, since it will 
bring greater efficiency and therefore improved ability 
to meet price competition from other fuels and foreign 
coals.” 


Meanwhile the N.C.B. is becoming an all-party Aunt 
Sally. Mr. Richard Crossman, M.P., has suggested that 
‘the great coal muddle is the result of Mr. Macmillan’s 
unflappable attachment to free enterprise.’ When the 
Premier was faced with a sterling crisis about a year ago 
he should have tackled it in co-operation with the Unions 
and relied on Government controls to keep prices steady. 
he said. Instead he discarded controls and, as a result, 
* Railway modernisation and road building were slowed. 
So were the expansion plans of nationalised gas and elec- 
tricity, not to mention the building programmes for 
schools, hospitals and council houses.’ 


Another view was taken by a Manchester Guardian 
leader-writer who insisted that at the core of the coal 
problem was ‘ the mis-use of the coal industry to main- 
tain a fictitiously high level of employment.’ As long as 
there was an absolute shortage of fuel this inflation of 
employment was masked and a case made for keeping 
uneconomic pits at work on the ground that every ton 
of coal was needed, however much it might cost. The 
coal industry, consequently, had followed the line of 
least resistance, accepting high-cost production, periodic 
shortages and an extravagant waste of manpower as part 
of the price of having coal at all. 
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Personal Notes 


2aE, Northern Sales Mana- 
\. Main, Ltd., has decided 


Mr. W. P 
ger of R. & 
for pers 
reasons to 
tire at the en 
of this year. 
Mr. Rae, wno 
has been with 
Mains_ since 
1951, is a popu- 
jar figure in the 
gas industry, 
particularly in 
the North, and 
his many 
friends will 
wish him a 
happy retire- 
ment in Pitlochry where he has decided 
to live. Mr. Rae will be succeeded as 
Northern Sales Manager by Mr. P. G. R. 
WinTeER, who first entered the gas indus- 
try on joining the North Middlesex Gas 
Company in 1924. Mr. Winter remained 
with the North Middlesex Company until 
the war, throughout which he served in 
the Royal Air Force, mainly in India, 
and on attachment to the Ministry of 
Aircraft Production. He returned to 
North Middlesex on demobilisation. 
Jn 1950 Mr. Winter joined R. & A. 
Main, Ltd., as personal assistant to the 
sales director, and early in 1951 was 
appointed to represent the Company in 
the South Eastern Gas Board area. Mr. 
Winter will take up his duties on January 
1, and will operate from the Company’s 
Head Office at 48, Grosvenor Gardens, 
London, S.W.1. 


Mr. P. G. R. Winter 


Mr. ARNOLD Carr, Assistant Manag- 
ing Director of Thos. W. Ward Ltd., 
has been appointed Deputy Chairman 
of the company. Mr. Carr joined tie 
company in 1915 as a commercial 
apprentice and was later attached to the 
foundry supplies department, becoming 
a junior representative in London. He 
was appointed local director in 1936 and 
was elected a director in 1941, becoming 
resident London director in 1941. He 
returned to head office as assistant 
managing director in January, 1954. Mr. 
Carr is also chairman and director of 
a number of companies of the Ward 
Group at home and abroad. Mr. 
DouGLas F. WALTON has been appointed 
a Director of Thos. W. Ward Ltd. Mr. 
Walton worked in the Railway Sidings 
Department for many years, becoming 
a local director of the company in 1948. 
He has been in charge of this depart- 
ment since 1955. 


Mr. K. TarpiF, Publicity Manager, 
G. A. Harvey & Co. (London) Ltd., has 
now taken over the duties of Home Sales 
Manager and will continue to operate 
from the Company’s head office at 
Greenwich. Mr. H. BarKER, formerly 
Deputy Sales Manager, has been ap- 
pointed Export Sales Manager and will 
also operate from Greenwich. Mr. 
H. ©. Jones has been appointed London 
Ares Manager controlling the Com- 
pany’s London sales office at 58, Victoria 
Street, London, S.W.1. 


Mr. G. R. Wuarmsy has been 
appointed representative for Morley 
Products (Padiham), Ltd., in the North 
Western Gas Board and North Wales 
areas. Following early training in an 
engineering company, Mr. Wharmby 
joined the North Western Gas Board in 
1950 and, after some years at Salford, 
was transferred to the sales and service 
headquarters of the Board. In 1957 he 
was appointed to represent General Gas 
Appliances, Ltd., which position he left 
to take up his new appointment on 
December 1. 


Mr. R. SPELLER, after three years as 
representative of Fielden Electronics 
Ltd., in London North, has _ been 
appointed Manager of the London Sales 
Division. Other appointments in the 
Company are that of Mr. F. G. Torrty, 
formerly Yorkshire representative, who 
becomes North Eastern Sales Division 
Manager, based on Stockton, and Mr. 
F. B. Price, for many years Fielden 
representative in the Midlands, who 
assumes the management of the Mid- 
lands Sales Division. 


Mr. A. C. HASTINGS, who has been 
appointed Gas Manager at Troon, has 
been gas manager at Muirkirk since 1954. 
He is a native of Kilmarnock and his first 
appointment was at Kilmarnock gasworks 
in 1937. In 1943 he joined the R.A.F. 
and served as an air gunner for three 
years and on his return from war service 
he resumed at Kilmarnock. In 1951 he 
became assistant manager at Troon and 
in 1954 was promoted gas manager at 
Muirkirk. 


Mr. J. P. V. WooLtaM, Mr. R. B. 
PoTTER, Mr, N. HINTON and Mr. P. D. 
TAYLOR, executives of Simon-Carves, 
Ltd., have joined the board of the 
recently-acquired subsidiary company 
Lodge-Cottrell, Ltd.. Mr. Woollam as 
Chairman and his colleagues as Directors. 
Three Lodge-Cottrell directors retain 
their previous appointments: Mr. D. H. 
Richards as Managing Director, and Mr. 
H. G. Trevor Busby and Mr. E. R. 
Watkins, as Executive Directors. 


Mr. R. MILLER will take up the posi- 
tion of London Manager of W. J. Jenkins 
& Co., Ltd., of Retford, as from January 
1, 1959, following on the resignation of 
Mr. K. L. CLarK, who has severed his 
connection with the Company. Mr. Miller 
has been with Jenkins for the past ten 
years, previous to that having held posi- 
tions with the Bath Gas Company, the 
South Suburban Gas Company, and in 
the oil industry. 


Mr. J. A. DEMONT, after two years as 
manager for the East Midlands Gas 
Board at Kettering, Northants, has been 
appointed Manager at Loughborough, 
Leicestershire. 


Mr. C. Douctas Birks, Chairman of 
Abbott Birks (Holdings), Ltd., is making 
a good recovery from his prolonged and 
severe illness. 


465 


Obituary | 


Mr. ARTHUR MacGowan, Secretary of 
Belfast Corporation Gasworks for more 
than 42 years, died last week after a short 
illness. Mr. Magowan joined the Cor- 
poration Gas Department in 1890, rising 
to the position of secretary, which he held 
until his retirement in 1932. 


N.Z. Gas Council Members 


The New Zealand Minister of Elec- 
tricity, Mr. H. Watt, has announced the 
names of members of the newly formed 
Gas Council. The new Council will 
administer the distribution of money in 
the gas industry account set up by the 
Gas Industry Bill; will advise the 
Government on matters affecting the in- 
dustry, including necessary legislation 
and will advise and help owners or gas- 
works generally. 

The men appointed to the council are: 
Mr. A. B. Taylor, deputy Secretary of 
the Treasury; Mr. C. H. Benney, Under- 
Secretary of Mines; Mr. O. G. Sando, 
Secretary of the Electricity Department; 
Mr. W. A. Joiner, acting secretary of the 
Department of Scientific and Industrial 
Research; Mr, W. B. Sutch, Secretary of 
the Industries and Commerce Depart- 
ment; Mr. F. P. Walsh, President of the 
Federation of Labour; and Mr. E. F. 
Gorman, elected by the New Zealand 
Gas Institute. The memberselected by the 
industry are Mr. C. I. Kidd, of Nelson, 
and Mr. Matthew Kennedy. 


Diary 


December 12.—JUNIOR 


INSTITUTION OF 
ENGINEERS: Pepys House, Rochester 
Row, Westminster, S.W.1. Inaugural 
Meeting. Induction of new President 
and presentation of awards. Address: 
‘Inspiration and Integration.’ 7.30 
p.m. 

December 12.—LONDON AND SOUTHERN 
Juniors: Short Paper Evening. ‘ Jet 
Boosters,’ by F. T. Buist, ‘ The Age of 
Comfort,” by H. Watts, and a paper 
on production. 


December 17.—INSTITUTE OF FUEL: 
Great George Street, London, S.W.1. 
Short papers on ‘The Work of the 
Boiler Availability Committee.’ 5.30 
p.m. 

December 17. — INCORPORATED PLANT 
ENGINEERS, KENT SECTION: Kings 
Head Hotel, High Street, Rochester. 
‘Treatment of Trade Effluents and 
Methods of Purification, by T. Wald- 
meyer, Water and Effluent Chemical 
Engineer of the Reed Paper Group. 
7 p.m. 

December 18.—NorRTHERN JUNIORS: Gas 
showrooms, Sunderland. ‘ Survival of 
Staphylococci During Experimental 
Laundering,’ by Dr. P. B. Crone, of 
the Public Health Laboratory, Have- 
lock Hospital, Sunderland. 
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S.G.B. TO REVISE GAS TARIFF 


Optional two-part rate for domestic credit consumers 


HE Southern Gas Board is to intro- 

duce an optional two-part rate for 
domestic credit customers. With other 
amendments to the existing tariff, it will 
be effective from the first meter readings 
in the New Year. In considering these re- 
visions the Board have carefully studied 
the needs of all classes of customer— 
domestic, commercial and industrial. The 
revisions are designed to encourage new 
business, particularly in the domestic 
central heating field, and so allow 
customers to have further benefits from 
the tax exemption on domestic central 
heating equipment and from the easing 
of H.P. restrictions. 

The new optional domestic rate intro- 
duces a standing charge of £2 per quarter, 
including the metering charge, with all 
gas used charged at the published price 
now applicable to the locality less 7d. 
per therm. All domestic customers now 
burning more than 70 therms per quarter 
will make savings as soon as they elect 
to transfer to this new rate. 

An amendment to the second block of 
the existing tariff will help medium-sized 
commercial and industrial users. They 
will reach the lower second block at 
1,300 therms per quarter—200 therms 
less than the present limit of 1,500 therms 
per quarter. 


Immediate revenue decrease 

The immediate effects of the revisions 
will result in a decrease of revenue to 
the Board. To offset this, the first block 
in the tariff is to be raised from 38 to 
57 therms. The Board’s 350,000 prepay- 
ment customers will not be affected by 
this change. Of the 260,000 credit 
customers, approximately 170,000 will 
not be affected because they do not use 
as much as 38 therms per quarter. Some 
60,000 customers use more than 38 therms 
every quarter and about 30,000 use more 
than 38 therms per quarter in the winter 
months only. Many of these customers, 
in the domestic category, will doubtless 
be attracted to the possibilities offered by 
the new rate of increasing comfort and 
efficiency in the home by using more gas 
at an economic price per therm. Those 
who do use more than 38 but cannot 
take advantage of the new rate will be 
paying at the most an extra 6d. per week. 
Commercial and industrial customers who 
use over 1,300 therms in a quarter will 
obtain a net gain of up to £2 3s. 8d. per 
quarter. 

Comparisons between the old and new 
charges for all credit customers who do 
not go on to the new rate are as follows: 


a 
Consumption per Quarter Price per Therm 
— — — for Gas Supplied 
Old Tariff | New Tariff 

Therms Therms 
First 38 | First 57 | The published price 
applicable to the district 
The said published price 


Next 1,462 | Next 1,243 


It can be seen that the total for the 
first two blocks is now 1,300 instead of 
1,500 therms per quarter. The new 
domestic rate, being primarily intended 
for the larger domestic users, is not avail- 
able to prepayment customers. 


Hunts. wages war on 
poor coke 


N a report on the Merchandise Marks 

Acts, Huntingdonshire chief inspec- 
tor of weights and measures, Mr. S. R. 
Hargreaves, says a number of complaints 
were received of poor quality coal or 
coke. Samples were drawn and the test 
reports from a fuel testing laboratory dis- 
closed alarming amounts of ash and 
moisture in several instances. 


Inerts inevitable 


He states: ‘Of course, it is inevitable 
that coal or coke should contain a per- 
centage of inerts, but when an average 
priced house coal contains 14% ash and 
13% hygroscopic moisture or a coke 
nearly 25% of water the wisdom of the 
county council in asking its association 
to do something is justifiable. The re- 
quest is not for more control, it is that 
the original seller, the National Coal 
Board, should specify in writing the 
quality, as indeed it does for industrial 
fuels. This will enable buyers at each 
stage, even the ultimate buyer, the house- 
holder, to exercise the freedom of choos- 
ing a fuel related to quality and price for 
we know that under the grouping system 
the dearer coal was not necessarily the 
better coal. Once this specification of 
quality is given, with no additional legis- 
lation, the Merchandise Marks Act 
affords protection. 

‘There will be a need to study pro- 
cedures and satisfactory methods of 
sampling for small domestic sales. Hun- 
tingdonshire may be pleased that they are 
pioneers in this field and the test case 
which is pending is likely to be more than 
of local importance.’ 
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CLEAN AIR FCR 
LITTLE HORTCN 


Bradford Health Committee 
asked to make a Smoke Cont 
for a 600-acre wedge of the c’vy in the 
Little Horton area. When it become; 
effective one-tenth of Bradfor 1's tota) 
area will be smoke-free. The + ew orde 
will mean that fireplaces in 5,91 houses 
in the zone will have to be adapted 
at a total cost of £104,370. is pro- 
posed that the new order should come 
into effect on April 1, 1960. 


ve been 
0 | Order 


Bulk buying of cox 
not feasible 


At a meeting of the Hull Ciean Aj 
(Special) Committee it was decided that 
a suggestion that the Corporation should 
buy supplies of smokeless fuel in bulk 
for re-sale to the public at an economic 
price was not feasible. The Committee 
decided to recommend the Council t 
approach the Association of Municipal 
Corporations and the Clean Air Council 


Yorkshire Juniors hear 
desulphurisation paper 


WO younger members of the industry 

attached to the East Midlands Gas 
Board—Mr. R. Fleming, Assistant En- 
gineer at the Car House Works, Rother- 
ham, and Mr. P. G. Harris, Senior 
Chemist at the same works—had their 
first experience of giving a paper and 
of the cut and thrust of discussion before 
the Yorkshire Junior Gas Association 
when at Sheffield on November 22, they 
jointly presented a paper on * Desul- 
phurisation of Town Gas by Oil Wash- 
ing. Mr. Fleming took the first half 
of the paper and Mr. Harris the second, 
both authors replying to over a dozen 
questions in the lively discussion which 
followed. 

Mr. R. E. White, the President, was 
supported by Mr. E. B. Field, Deputy 
Divisional Engineer and Manager of the 
Sheffield-Rotherham Division, and Mr. 
C. E. Mills, Assistant Chief Engineer to 
the Board. 


WILLIAM SUGG ANNUAL AWARDS TO EMPLOYEES 


N 


HE 

Thi 
made 
Londo! 
‘blue 
Grand 
Exeter 
Street 
scores, 
792 af 
1S the 
team, 
from : 
Brigad 
and P 


The 
in the 
indivic 
the lat 
for th 
led th 
The te 
R. Mc 
and F 

The 
fare S 
Office 
closer, 
Edinb 
tion V 
effort 
numbs 

The 
trophi 
specia 
ship 0 
were | 
for th 
These 
Sir H: 
Coun 
teams 
part t 


\ 

Gec 
hosts 
a pari 
the B 
and a 
at Bro 
Weyb 

The 
ment 
and t 
Lea ' 
talks 


A 
used 
caugh 
tenan 
and v 
A jet 
and ' 


less 4d. 

The said published price 
less 7d. 

The said published price 
less 10d. 

| The said published price 
less 13d. 


At the annual meeting of employees of William Sugg & Co., Ltd., at the Caxton Hall ¥ cale 
on November 28 long service awards were made to five members of the staff by the the 
Chairman, Mr. W. T. Mattock. The picture shows (left to right): Mr. G. A. Marsh, - 
Mr. F. A. Perrotton, Miss Amy Julia Simmonds (each received a silver salver for Pi 
30 years’ service), Mr. W. T. Mattock, Mr. J. W. Hill (a cheque for £50 for 50 years stor 
service) and Mr. G. Winson (silver salver for 30 years’ service). two 
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North Thames team third in First Aid Final 


team of the North 
Board from Fulham, 

bid at Porchester Hall, 
sovember 27 to win the 
of first aid contests—the 
frophy. They came third. 
olice won, and Liverpool 
} Police came second. The 
scores, out of a possible 400, were 313, 
99? and 290: marks respectively. This 
is the best performance yet by a gas 
team, who have to meet competitors 
from St. John Ambulance Brigade, Fire 
Brigades, Railways, Post Office, Docks 
and Police 


HE first id 

Thames ©4sS 
made a galla 
London, on 
‘blue riband 
Grand Prior 
Exeter City 
Street (Stati 


Led in individual events 


The North Thames boys scored 141 
in the team test and 149} marks in the 
individual events. It was, therefore, on 
the latter that the Gas Board team relied 
for their good placing. They actually 
led the field in this part of the contest. 
The team were: Sidney Jones (Captain), 
R. McDaniel, H. A. Eatenton, S. T. Hall, 
and F. J. White (reserve). 

The Scottish women’s team did not 
fare so well, coming sixth to the Post 
Office girls, but marking was much 
closer, the winners scoring 327 and the 
Edinburgh gas team 297. Here the posi- 
tion was reversed, for it was the team 
effort that brought them the greater 
number of marks. 

The Duke of Gloucester presented the 
trophies and medallions. He drew 
special attention to the growing member- 
ship of a body of men and women who 
were prepared to give up time and energy 
for the welfare of their fellow workers. 
These sentiments were echoed later by 
Sir Harold Smith, Chairman of the Gas 
Council, when he addressed the gas 
teams; he emphasised that it was taking 
part that counted rather than winning. 


Visitors from B.C.I.A. 


George Kent Ltd., of Luton, were 
hosts on Wednesday, November 26, to 
a party of visitors who are members of 
the British Coking Industry Association 
and are attending a management course 
at Brooklands County Technical College, 
Weybridge. 

The visit took in a tour of the Instru- 
ment Division at Biscot Road Works 
and the Mechanical Meter Division at 
Lea Works, and concluded with group 
talks in the main factory lecture room. 


Holder fire 


A gasholder at Finedon, Northants, 
used for storing gas taken from the grid, 
caught fire on December 1 while a main- 
tenance fitter was using an electric drill 
and was in the process of patching a leak. 
A jet of flame about 5 ft. long shot out 
and Wellingborough firemen had to be 
called out to extinguish the fire and cool 
the holder. The gasholder, which has a 
capacity of 60,000 cu. ft. and is used for 
Storage of gas taken from the grid, was 
two-‘hirds full at the time. 


The Duke of Gloucester, Grand Prior of the Order of St. John, congratulates the North 
Thames Gas Board team on gaining third place in the National First Aid contest. 


Production progress at Reading 


TWO SEGAS PLANTS 


HE progress made in the construc- 

tion of new gasmaking plant at 
Reading was shown to a Press party last 
week. As the largest production works 
in the Reading and Oxford Regions of 
the Southern Gas Board, these extensions 
will make possible further supplies of 
gas to be sent to the Oxford Region 
which forms the northern section of the 
Board’s area. 

The new plant, consisting of two sets 
of two-chamber Segas plants, each 
capable of making 4 mill. cu.ft. of gas 
per day, will be synchronised to produce 
a steady output of 8 mill. cu.ft. per day 
through a single ancillary plant. This 
includes a Lymm washer, a naphthalene 
washer, electrostatic detarrer, a waste- 
heat boiler and. a relief holder of 
approximately 150,000 cu.ft. capacity. 

New exhauster plant is being installed 
and will be steam driven, the exhaust 
steam being stored in a new steam 
accumulator which will be connected to 
the existing works low pressure steam 
system. 

The new plant will be self supporting 
in high pressure steam and draws pro- 
cess steam from the common Lf. system. 
Electrically driven blowers are being in- 
stalled in a_ specially sound proofed 
room. 

Gastechnik purifiers with a capacity 
of 8 mill. cu.ft. per day are under con- 
struction and will considerably ease the 
labour situation for handling oxide. The 


NEAR COMPLETION 


special oxide pellets used in this system 
of purification will be desulphurised at 
the works and will be returned to the 
plant for further use, while the re- 
covered sulphur in a high state of purity 
will be sold. 

Full provision has been made for 
doubling the capacity of the Segas plant, 
its ancillaries and the Gastechnik plant 
at a later date, in which case a third 
gas exhauster, electrically driven will be 
installed as a stand-by. 

Other plant being installed consists of 
a fuel oil tank of 500,000 gal. capacity, 
large enough for three weeks’ running 
of the Segas plant at full output, the 
necessary tanks and separating plant for 
handling the tar and liquor produced 
and a new 4 mill. cu.ft. gasholder. 

A new 18-in. steel main has been laid 
to Cowley for reinforcing gas supplies 
in the Oxford Region and will convey 
gas from the new compressors included 
in the present extensions. 

The foundation work of the new plant 
was started in September last year; plant 
erection began in April last, and gas- 
making should begin by the middle of 
1959. An interesting development of 
the new plant may be the use of primary 
flash distillate, instead of fuel oil for 
gasification. Its use, however, involves 
such stringent safety precautions that it 
cannot be considered until details for 
its use have been thoroughly worked 
out. 
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MR. RIMMER DESCRIBES ELECTRON GAS 
TO MIDLAND ENGINEERS 


LECTRON gas was the subject of a 

paper given to a joint meeting of 
Midland Junior Gas Association and 
Wolverhampton District Engineering 
Society in the Gas Showrooms, Wolver- 
hampton, on November 5. The author 
was Mr. G. M. Rimmer, Electrical and 
Mechanical Engineer to the West Mid- 
lands Gas Board. 

Mr. Rimmer began with a discussion 
of the relevant properties of matter 
which exist in bewildering variety, and 
it was shown that all different forms of 
matter were constructed from three main 
building bricks, namely the electron, the 
proton and the neutron, together with 
Nature’s ‘cement’ which comprises an 
electric force between protons and elec- 
trons and a non-electric force between 
protons and neutrons. The order of the 
dimensions of these fundamental particles 
was quoted of which their specific gravity 

of the order of one billion—and the 
electric force—of the order of six times 
the corresponding gravitational force 
were noted. The fundamental concept 
of energy arose from these fundamental 
forces which acted between the particles 
and the concept of a field of force giving 
action at a distance was demonstrated 
by a working model. Mr. Rimmer dealt 
with the characteristics of these forces 
and showed how the various forms of 
energy were related to the fundamental 
particles in vibration. In dealing with 
the calculations relative to these forces 
it was stated that in general Newtonian 
mechanics could only be applied when 
the masses of the particles were large, a 
microscopic treatment as distinguished 
from the macroscopic being required. To 
deal with this microscopic level it is 
necessary to resort to quantum or wave 
mechanics which when the mass is in- 
creased to macroscopic dimensions pro- 
duces the same result as the older New- 
tonian mechanics. 


Heisenburg’s principle 


Mr. Rimmer dealt with Heisenburg’s 
principle of indeterminacy and demon- 
strated the essential probability nature 
of this type of calculation: it was shown 
how wave packets developed with time 
since the wavelength of the electron 
probability function varies with velocity. 
The build-up of electrons and protons 
was dealt with, and the attachment force 
of atoms was shown to be due to the 
unbalanced field systems of the com- 
ponent electrons, this force being the 
electric force which leads to the import- 
ant energy rim and which becomes of 
vital importance in the practice of 
chemistry. 

Mr. Rimmer then dealt with a number 
of manifestations of electron velocity, 
namely temperature, pressure and 
entropy, and typical effects of radiation 
and thermal conduction were explained 
in terms of wave motion from fixed or 
bound electrons. It was pointed out that 


free electron gas is plentiful in a metal 
but needs to be extracted by a cathode 
mechanism; this mechanism could be 
thermal or an electrical field action. 
More recent works have ascribed the 
action to impingement of excited mole- 
cules or atoms. A similar process was 
observed to take place in the mechanism 
of electrical breakdown of a liquid di- 
electric which was probably started from 
an initial gas bubble. In the case of a 
gas, free electrons implied gaseous ionisa- 
tion and the transfer of energy was 
largely the result of complex collision 
processes between ion, photon and neu- 
tral particles. In a metal the degenera- 
tion of the free electron gas was apparent 
and its energy distribution was stated to 
be completely different from that of a 
normal gas in thermal equilibrium fol- 
lowing a Maxwell-Boltzman law. 

The concept of an electron gas pro- 
ducing heat by field interference and 
mechanical work via magnetic fields was 
explained and an electric generator was 


shown to be more of an electron gy 
compressor rather than a generator ¢ 
electrical energy, an alternator wa 
likened to a pair of reciprocating com. 
pressors working in tandem 01 a close 
cycle. Applications which involved th 
exploitation of the properties of a fre 
electron gas were stated to bx 
plug or the electric arc which 
natural development of Zeta and, of 
course, the possibilities of the heat cel 
The electronic theory behind the open 
tion of a gas mantle and catalyst wa 
explained together with the discharge 
mechanism of an electro-static detarrer 

Mr. Rimmer explained how a gas flame 
could be intensified by the addition of 
electric field to temperatures beyond 
5,000°C. and finally demonstrated a ney 
arc extinguishing principle which utilised 
a gas flame as a source of eleciron gas 

The President of the Wolverhampton 
and District Engineering Society, Mr 
F. G. Furniss, proposed a vote of thanks 
This was supported by Mr. G. W. F 
Cockayne, President of the Midland 
Junior Gas Association and carried with 
acclamation. 


the spark 
led to 4 


Lord Mills pays his first visit to 
the Eastern Board’s area 


AKING his first visit to any gas 
plant in the Eastern area, Lord Mills, 
the Minister of Power, visited the New- 
market Road Gasworks at Cambridge on 
November 7. This is the hub and con- 
trol centre of the gas grid which will con- 
trol gas supplies over an area of 2,200 
square miles. 
The inspection concentrated upon the 
Cambridge division gas grid with its con- 
trol centre, the new continuous vertical 


Mr. E. H. Winch, Cambridge Divisional Engineer, explains the operation of 


control system to Lord Mills. 


retort house, and also the opportunity 
was taken to see the colour film which 
has been produced by the Cambridge 
Division of the Board. 

Before leaving the city, Lord Milk 
spoke appreciatively of what he had seen, 
saying that he had been impressed by the 
clean and tidy state of the works, and 
had always felt that insistence on such 
standards was an indication that a works 
was conducted at a high state of efficiency 


he grid 


Extreme left are Sir John Stephenson and Mr. ! 


Hunter-Rioch. 
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PINCHER CREEK 


Multi-million dollar wet gas processing plant 


N October last, nearly ten years 
ja production tests were first run 
on the Pincher Creek No. 1 gas dis- 
covery well, a multi-million dollar 
British-American Oil Co. Ltd. gas pro- 
cessing plant, located 13 miles south 
of the town of Pincher Creek, Alberta, 
Canada, was officially placed in 
operation. 

Until then only the first stage of the 
plant had been in service. Since 
January, 1957, this had been producing 


sulphur and stabilised condensate from 
the gas obtained from this large wet 
gas field. The gas, minus its sulphur 
and heavier liquids, had then been 
returned to the ground awaiting the 
completion of the Trans-Canada pipe- 
line to carry processed natural gas 
from the area. 

With the completion of the second 
stage of the plant a range of products 
will be produced suitable for setting up 
a petro-chemical industry and other 


In te amine section of the Pincher Creek plant hydrogen sulphide and carbon 


diox'de are removed from the acid gas in an amine contractor and later stripped 


from the solution in an amine regenerator. 


industries in the province. It consists 
of a hydrocarbon recovery unit, as 
well as two additional sulphur recovery 
units, and is capable of producing 100 
mill. cu.ft. of gas a day, 3,950 barrels 
of stabilised concentrate, 13,700 gal. 
of propane, 20,280 gal. of butane and 
435 long tons of sulphur. It will con- 
stitute the principal single source of 
gas for the Trans-Canada line to 
Eastern Canada. 

The first wild-cat well site was 
chosen by Canadian Gulf Oil Com- 
pany (later merged with British 
American Oil Company) near Pincher 
Creek after some 9,000 sq. miles of 
southern Alberta had been explored 
and tested over a period of six years at 
a cost of $10 mill. Drilled to a depth 
of over two miles at a cost of over 
$1 mill., the wild-cat flowed gas on 
December 28, 1947. Production tests 
on the well, which showed an indi- 
cated capacity of 45 mill. cu.ft. of 
natural gas a day, were run in the 
spring of 1948. A combination of 
factors, however, including the corro- 
sive properties of the hydrogen sul- 
phide-rich gas and its pressure, clearly 
showed that this was an unusual gas 
field and that special measures would 
have to be taken in its development. 


Consequently, a team of the Tulsa 
division of Gulf Oil and Gulf 
Research and Development Company 
ran a pilot production test to deter- 
mine the best methods and materials 
which could be used safely to produce 
wells of this type. In the course of a 
year, hundreds of metals and alloys 
were tested to determine the material 
best suited to contain the highly corro- 
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sive well fluid. The tests also in- 
cluded evaluation of numerous com- 
mercial corrosion inhibitors. Two 
more years were spent in analysing the 
results of the test. 

Thereafter, following the successful 
outcome of the tests, several years 
were spent in drilling development 
wells and negotiations were started to 
unitise the field. A preliminary plant 
design was also undertaken in anticipa- 
tion of a market for the Pincher Creek 
gas. 

By 1955, the way had been paved 
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for the export of natural gas from 
Alberta, and the Trans-Canada Pipe- 
line Co. Ltd. was involved in the 
financing of a line to take the gas to 
Eastern Canada and _ intermediate 
points. 

Since the completion of the first 
stage of the plant in 1957, the con- 
densate has been sent to the British 
American refinery at Calgary, where 
it has been used in blending Velvet 98 
and 88 motor fuels. The sulphur has 
gone to the Northwest Nitro-Chemical 
plant at Medicine Hat and B.C. Pulp 


S.E.G.B. Chairman hopes for at least 
two years’ price stability 


HE South Eastern Gas Consultative 

Council and its District Committees 
met in London recently to receive and 
consider the Board’s annual report and 
accounts. In his address, the Chairman 
of the Board, Mr. W. K. Hutchison, said 
that their last increase in the price of 
gas was 18 months ago and followed two 
years of stability. ‘In spite of some set- 
backs, I think we can see our way safely 
to the end of this financial year and we 
will certainly try to do better than two 
years of price stability.’ 


Nine works in 1962 


He went on to speak of the Board’s 
activities during the nine years since 
nationalisation and, in particular, of the 
decision which they had taken to carry 
out reconstruction and extensions only 
at the larger gasworks to which coal 
could be brought by the cheap sea routes 
and to allow the smaller, less well sited 
works to go out of use. This decision 
had been amply justified by the passage 
of time and as a result of this policy the 
number of manufacturing stations had 
been reduced from 67 to 24 and would 
be further reduced to 9 in 1962. The 
concentration of production into a few 
larger works had led to considerable 
economies both by the elimination of 
smaller and less efficient units and by 
the opportunity afforded to introduce 
improved methods of operation at the 
larger works. As an example he said 
that at East Greenwich, the Board’s 
largest works, it required 1,900 men at 
vesting day to produce 36 mill. cu.ft. of 
gas per day. Today it was possible to 
produce 96 mill. cu.ft. with the same 
number of men. 


Isle of Grain 


Turning to the new developments at 
the Isle of Grain, Mr. Hutchison said 
that he hoped the members of the Coun- 
cil would be able to pay a visit to their 
new works some time next year to see 
for themselves the progress being made. 

The Deputy Chairman of the Board, 
Mr. R. H. Sandford Smith, then gave 
an address on the year’s results and 
answered a number of questions on the 
annual report put by members of the 
Council. 





Later in the meeting a member of the 
Consultative Council accused the Board 
of complacency towards a Government 
pamphlet to housing authorities recom- 
mending electrical appliances for the 
homes of elderly or handicapped people. 
It was suggested that if the industry 
could offer gas appliances which were 
equally safe for such people it should 
“get on its feet and say so. Mr. 
Hutchison replied: ‘I will not criticise a 
document put out by a Ministry; I can 
only say that I disagree profoundly with 
it and, if you feel the same, you could 
make representations.’ He said that the 
gas industry could provide cookers 
which were safe for handicapped people, 
but it was not possible to convert old 
ones on such lines at a reasonable cost. 

The meeting ended with an exhibition 
of safety cooking devices. 





Granton and Provan works 
to use oil distillate 


HE Scottish Gas Board is to intro- 

duce shortly a cheaper method of 
producing gas from oil refinery by- 
products. Plant conversion at Granton 
gasworks, Edinburgh, costing £35,000, 
has been approved. A second and 
larger installation for the same purpose 
is being planned for Provan gasworks, 
Glasgow. 

Instead of using relatively expensive 
gas-oil in water gas plants, it is intended 
to use a cheaper distillate which the oil 
companies are now producing in suffi- 
cient quantity for supplying gasworks. 
The water gas produced from these 
plants is used to enrich gas made from 
coke for peak-load supply. The annual 
saving to be achieved by the conversion 
in Edinburgh will be at least £27,000. 
The initial capital outlay of £35,000 is 
mainly for storage tanks and supply 
pipes. 

When the project was announced at a 
meeting of the Scottish Gas Consultative 
Council in Edinburgh, Mr. J. Scott 
Adamson (Glasgow) drew attention to 
the amount of saving in relation to the 
capital cost, and the Chairman, Sir 
Robert Nimmo, commented: ‘It is one 
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of the more modern ways cf making 
gas. When it is repeated in Glasgow the 
saving will be rather greater.’ 

It was also announced that the Scot- 
tish Gas Board had introduced a ney 
scheme for the repair and maintenance 
of domestic gas appliances, together with 
a system of uniform charges throughout 
Scotland for labour, components, and 
material supplied by the Board. 

The 


scheme was approved by the 
Council, who were given details of stan- 
dard contract rates for maintaining 


household gas appliances. For example, 
a yearly inspection and adjustment of a 
gas cooker will cost 6s. 3d. Gas water 
heaters will be checked twice yearly for 
17s. It is expected that the scheme will 
yield £200,000 additional revenue per 
year. 





New Evershed & Vignoles 
office 


Evershed & Vignoles, Ltd., opened a 
district office at 14, Yarm Lane, Stockton- 
on-Tees (Telephone Stockton 64288), on 
December 1. The office is in the charge 
of Mr. W. H. M. Hoyle who, operating 
from his private address, has represented 
the Company since October, 1955. 

The Company’s Northern area office 
at 116, Manningham Lane, Bradford 8 
(Telephone 28083), will continue to hold 
an overall responsibility for the Northern 
counties and in addition has a staff of 
trained engineers for servicing their pro- 
ducts on site, 


GAS MAKING ENDS 
AT BRECHIN 


HE manufacture of gas in Brechin, 

started in 1835 by the Brechin Gas 
Company, ended last week when Provost 
John Hart turned on a pipe supply from 
Arbroath under the Scottish Gas Board's 
reorganisation scheme. 

The event also marks the end of the 
fifty years’ connection which Mr. R. L. 
Laing, Manager at Brechin, has had with 
the gas industry. Mr. Laing, a native 
of Brechin, started with the Brechin Gas 
Company in 1908 and seven years later 
went to Stirling gasworks. After the 
1914-18 war he returned to Stirling, but 
was appointed Assistant Manager in 
Brechin in 1920. He became Manager 
in 1928. He is a former President and 
Secretary of the Scottish Junior Gas 
Association. 
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BRITISH TAR CONFEDERATION 
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Appointment of Officers for 1958/59 


T the annual general meeting of 
the British Tar Confederation held on 
e following were elected 


November 24, | : y ‘ 
Confederation for the 


s officers of | 

vear 1958-59: 
President, M 

(Member of thc 


R. H. Thomas, 0.B.E. 
National Coal Board); 
Honorary Treasurer, Mr. L. W. Blundell 
Controller By-Products, North 
Thames Gas Board); Chairman of the 
Executive Board, Sir’ Henry Jones, 
pe. (Deputy Chairman, Gas Council); 
Vice-Chairmen of the Executive Board, 
Mr. Stanley Robinson (Chairman, Mid- 
land Tar Distillers, Ltd.), and Lt.-Col. 
p. F, Benton-Jones (United Coke & 
Chemicals Co., Ltd.). 

The Executive Board consists of ten 
representatives nominated by each of the 
Association of Tat Distillers, the British 
Coking Industry Association and the 
Gas Council, and one representative 
nominated by the Low Temperature Coal 
Distillers’ Association of Great Britain, 
Ltd. The following constitute the 
Board for the year 1958-59 :— 


Tar Distillers 

Representing the Association of Tar 
Distilless—Mr. L. W. Blundell (North 
Thames Gas Board), Mr. E. P. Butler 
(Bristol & West Tar Distillers, Ltd.), 
Mr. C. E. Carey (South Eastern Gas 
Board), Mr. E. Hardman (E. Hardman, 
Son & Co., Ltd.), Mr. R. T. Hayes 
(United Coke & Chemicals Co., Ltd.), 
Mr. T. L. Kinton (Prince Regent Tar 
Co., Ltd.), Mr. M. J. R. Lane (Nor- 
manby Park Tar Supply Co., Ltd.), Mr. 
C. Lord (Lancashire Tar Distillers, 
Ltd.), Mr. Wm. McFarlane (Scottish Tar 
Distillers, Ltd.), and Mr. Stanley Robin- 
son (Midland Tar Distillers, Ltd.). 


British Coking Industry Association 


Representing the British Coking 
Industry Association—Lt.-Col. P.  F. 
Benton-Jones, 0.B.E. (United Coke & 
Chemicals Co., Ltd.), Mr. K. McK. 


Cameron (Stanton Ironworks Co., Ltd.), 
Mr. T. R. Craig, 0.B.E., T.D. (Colvilles, 
Ltd.), Mr. C. F. Dutton (National Coal 
Board), Mr, J. Y. Feggetter (National 
Coal Board, Durham Division), Mr. 
C. M. Frith (South Yorkshire Chemical 
Works, Ltd.), Mr. I. Hall (National Coal 
Board, North Eastern Division), Mr. 
W. D. Holt (National Coal Board, East 
Midlands Division), Mr. A. Slater 
(Staveley Iron & Chemical Co., Ltd.), 
and Mr. C. F. Sullivan (National Coal 
Board, South Western Division). 


Gas Council representatives 

Representing the Gas Council—Mr. 
S. Black (Northern Gas Board), Mr. 
R. N. Bruce, 0.B.E., T.D. (North Thames 
and Eastern Gas Boards), Mr. D. D. 
Burns, 0.B.E. (Scottish Gas Board), Mr. 
J. Carr, 0.B.E., M.c. (Southern & South 
Western Gas Boards), Mr. E. H. Harman 
(East and West Midlands Gas Boards), 
Mr. W. Hodkinson, 0.B.E. (North Wes- 
tern Gas Board), Mr. W. K. Hutchison, 
cB.r. (South Eastern Gas Board), Sir 








Henry Jones, M.B.£E. (Gas Council), Mr. 
A. McDonald (North Eastern Gas 
Board), and Mr. J. Powdrill, M.B.E. 
(Wales Gas Board). 

Representing the Low Temperature 
Coal Distillers’ Association of Great 
Britain, Ltd—Commander Colin Buist, 
M.V.O., R.N. (retd.). 


Davey, Paxman & Co., Ltd., of Col- 
chester, have appointed Federal Equip- 
ment Western, Ltd., 13120 125th Avenue, 
Edmonton, Alberta, as their Canadian 
Agents for diesel sales and service. 





GAS 
IN FINANCIAL TIMES 


A remarkable supplement to the 


SUPPLEMENT ON 


Financial Times on December 3 
dealt with the modern gas industry. 

Prefaced by an appreciation of 
the industry’s dependence on the 
work of leading scientists, contri- 
buted by Sir Harold Smith, Chair- 
man of the Gas Council, this sur- 
vey of new technical developments 
included a statement of the import- 
of balanced research by 


ance 
Professor Sir Cyril N. Hinshel- 
wood, President of the Royal 


Society, ‘ Methods of Transforming 
Carbon Compounds into Energy’ 
by Sir Robert Robinson, ‘ New 
Techniques based on chemical En- 
gineering’ by Sir Harold Hartley, 
and ‘Scope and Organisation of 
Research’ by Sir Charles Ellis. 





GUERNSEY COAL DEARER 


The price of coal to domestic con- 
sumers rose in Guernsey as from 
December 1 from 8s. 3d. to 8s. 6d. per 
cwt. delivered. A rise of 2d. to 13s. 9d. 
in the price of anthracite nuts came into 
force from the same date. 

According to the Guernsey domestic 
coal importers the rise is caused by in- 
creases in charges which affect the price 
of coal from the pithead to the loading 
point, and higher costs of administration 
and distribution. 

In Jersey domestic coal costs 10s. per 
cwt. and anthracite nuts 15s. 14d. per 
cwt. 


CONGLETON DINNER 


The Congleton, Cheshire, district of 
the West Midlands Gas Board Sports 
and Social Club heid their annual dinner 
recently. More than 50 people attended. 
During the evening, Mr. L. W. Johnson, 
Divisional General Manager, North 
Staffordshire, presented a _ long-service 
award to Mr. J. Foden, District Superin- 
tendent, for his 40 years’ service. 










Ten thousand sign 
maintenance contract 


in South Western area 


ORE than 10,000 domestic gas 
users in the area of the South 
Western Board have already signed the 
new contract for the Board to carry 
out a half-yearly inspection and main- 
tenance of their appliances at a charge 
of £1 a year. This was stated by the 
Board Chairman, Mr. C. H. Chester, at 
a meeting of the area Consultative 
Council at Taunton on December 4. 
*The idea of this scheme,’ he said, 
‘is to see that gas equipment is in first- 
class condition at all times, thus reduc- 
ing accident risks and inconveniences. 
But the contract is entirely optional.’ 


Prevent extensive repairs 


Mr. W. B. Baker (Board Member) 
said that periodical maintenance would 
prevent the need, in the long run, for 
extensive repairs and would greatly 
benefit the owners, He thought that 
the plan would catch on, but those who 
did not want the contract service would 
pay 2s. 6d. for every 15 minutes after 
the first quarter of an hour of a fitter’s 
time. ‘The consumer, however, will 
always be given the benefit of any 
doubt, because a number of things could 
delay a fitter, through no fault of the 
consumer. His services will not be 
charged for until 20 minutes have been 
exceeded, and in practice that may well 
be 25 minutes. That is ample time for 
the normal servicing of any appliance.’ 

Mr. Baker added that many fitters in 
the past had been doing repairs—not 
ordinary maintenance—absolutely free. 

* Free’ maintenance 

Mr. R. L. Liney said that salesmen 
had sometimes offered ‘free main- 
tenance’ without any strings, and he 
was afraid that a number of consumers 
would not enter into the contract. Then 
there could be danger from appliances 


that were not working efficiently, 
because they had not been properly 
serviced. 


Mr. Chester said that any ‘free main- 
tenance ’ undertaking given to purchasers 
of appliances would be honoured. 

Sir Colin Campbell said that as Chair- 
man of the Council he had received only 
five ietters about the terms of the main- 
tenai,ce contract, and they were enquiries 
rather than complaints. 





Central Glasgow Smokeless 
by next October 


LASGOW’S first smoke - control 

zone, an area in the centre of the 
city, is expected to be established by 
October next year. The project, affect- 
ing more than 4,000 premises—domestic, 
commercial, and industrial—and  esti- 
mated to cost about £25,000 for the 
adaptation of dwelling-house fireplaces, 
was launched last week in a recommen- 
dation to Glasgow Corporation by the 
Health and Welfare Committee to make 
an Order under the Clean Air Act by 
which the emission of smoke would be 
an offence in the central area of the city. 
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HIS paper describes experiments 

carried out in a pilot slagging gasifier 
operating on steam and oxygen at a 
pressure of 75 lb. per sq. in. and using 
oven coke as fuel. They were mainly 
concerned with the examination of 
various methods for removing the liquid 
slag from the gasifier. The most satis- 
factory operation was obtained by using 
hot gases to hold the slag back in the 
hearth, tapping periodically, and 
quenching the slag in water. With this 
procedure, the slag was discharged at a 
high rate which minimised the effect of 
heat loss, supervision was only required 
during the tapping operation, and the 
slag outlet could be used as an auxiliary 
tuyére to control the temperature of the 
slag independently of the main gasifica- 
tion reactions. 

Results show the influence of varying 
the relative amount of steam from 8 to 
1 v/v of oxygen, i.e., from conditions 
required for dry ash removal to those 
for slagging. They are used to estimate 
the performance to be expected when 
operating a slagging gasifier on coal at 
300 Ib. per sq. in. It appears that, in 
comparison with dry ash removal, a slag- 





ging gasifier will have a 12 to 15% higher 
thermal efficiency, will use only one-fifth 
the amount of process steam, and will 
produce only one-sixth the volume of 
liquor. By-product recovery will be sim- 
plified in consequence. The output will 
be increased, probably three to four 
times, to make units of 30 mill. cu.ft. per 
day capacity possible. Depending on the 
ash content, the oxygen consumption per 
therm of gas will be 15 to 25% higher 
and, with bituminous coal, the calorific 
value of the gas might be 360 to 375 
B.t.u. per cu.ft. instead of 400 B.t.u. per 
cu.ft. The gas can be enriched, however, 
either by oil hydrogenation or by cataly- 
tic synthesis. A further alternative is to 
enrich with a stage of fluidised-coal 
hydrogenation, the powder residue being 
injected through the tuyéres. 


MT 
24th Autumn’ Research 


Meeting—a ‘GAS JOURNAL’ 
abstract and discussion 
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SLAG LOCK 
HOPPER 


SLAG 


Fig. 1. Cross-section of the gasifier 
showing the first slag tap arrangement 


The Lurgi process is suitable for the 
gasification of the weakly caking coals 
that comprise about 50% of the total 
coal mined in this country. By operating 
under pressure, it enables high outputs 
to be obtained from small coal, facilitates 
the purification of the gas, and makes 
the gas available for long-distance trans- 
mission without added compression 
charges. 

At present, the Lurgi gasifier operates 
under non-clinkering conditions, _ the 
temperatures in the fuel bed being con- 
trolled below the fusion temperature 0! 
the ash by supplying an excess of steam 
in the gasifying mixture of steam and 
oxygen. The excess is costly and reduces 
thermal efficiency. Moreover, steam that 
escapes decomposition produces a large 
volume of dilute liquor, which can pre 
sent an acute disposal problem in inland 
areas. 

It was clearly of interest to avoid the 
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Indeed, developments 
; were initiated by the 
Lurgi Compat itself, in collaboration 
with the Ruhrgas Company, a special 
oasifier being « ected at Holten for the 
purpose in 1953. Unfortunately, this 
work had to be discontinued prematurely. 


ging conditior 
along these lir 


It had also been the Gas Council’s 
intention to investigate slagging opera- 
tion. It appeared as the next logical 


development oi gasification in fixed beds, 
and there was the further consideration 
that experience of slagging would be of 
assistance towards the evolution of a 
powdered-coal process. At about this 
time, however. When the Gas Council’s 
pilot gasifier was to be modified, the 
Ministry of Power purchased the experi- 
mental unit used by Lurgi at Holten. 
This unit was installed at Solihull and 
has been used for co-operative work. 

The gasifier was equipped so that the 
slag could be quenched with water inside 
the pressure system, and was then erected 
alongside the existing dry-bottom gasifier 
so that the services already available for 
the latter could be utilised. Fig. 1 shows 
the gasifier in detail. It consists essen- 
tially of a 1 in.-thick pressure shell 19 ft. 
9 in. long by 3 ft. 9 in. i.d. closed at the 
lower end and surrounded by a water 
jacket. The base of the gasifier is bricked 
up to support the fuel bed and to collect 
the slag prior to its running through the 
slag tap. The 44 in. brickwork extends 
up the sides of the hearth to a level 2 ft. 
6 in. above the tuyéres. The depth of 
the hearth below the tuyéres has varied 
between 18 in. and 6 in., depending on 
the design of slag tap in use. The bricks 
and concrete used initially were made 
from chrome-magnesite refractory. 

The slag tap shown in Fig. 1 represents 
the first one tested. It consisted of a 
horizontal tube of zirconia refractory 
tapering from 2 in. near the inlet end to 
4in. inside diameter at the outlet. There 
was a movable burner so that the tube 
could be heated before slag flow com- 
menced. 


Continuous blowdown 


As the slag falls into the water, it 
quenches and_ shatters into small 
granules. These settle down into the 
lock hopper beneath, which can be isola- 
ted from the quench vessel and periodi- 
cally discharged. The water in the 
quench vessel is circulated and kept cool 
by pumping in fresh water, the water 
level being maintained constant by a con- 
tinuous blowdown. 

The tuyéres supplying the steam- 
oxygen mixture to the fuel bed consist 
of jacketed pipes restricted at the outlet 
end by removable 4 in. diameter jets. 
The 4 in. jets increase the velocity of the 
Steam-oxygen mixture to 400 ft. per 
second to give a deep penetration of the 
fuel bed. The outside ends of the tuyéres 
are fitted with sight glasses that enable 
the zone in front of the jets to be viewed. 

The steam and oxygen supplies are 


metered separately and the steam super- 
heated before the two are mixed, the 
mixtt entering the tuyéres at about 
250° to 300°C. Fuel is fed to the gasifier 
via the lock hopper in the usual way, and 
basses down to the fuel bed through a 
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cylinder which forms an annulus with 
the outer shell to collect the gas on the 
way to the offtake. After two dust 
separators, the gases are discharged to 
atmosphere through a pressure-reducing 
valve. 

The gasifier was constructed by Lurgi 
for a pressure of 600 Ib. per sq. in., but 
it was thought unwise to exceed 100 Ib. 
per sq. in. in early trials. 

In the tests made so far, the operating 
pressure has been first 60 Ib. and then 
75 lb. per sq. in. 

The rate of oxygen supply is the 
primary factor determining the rate of 
gasification. At 10,000 cu.ft. per hour, 
it corresponded with the gasification of 
1,175 lb. of dry coke per hour. The 
ratios per sq. ft. cross-section of the 
hearth were 1,400 cu.ft. of oxygen and 
165 lb. of dry coke per hour. 

The amount of steam added to 
oxygen governs the temperatures 
veloped in the gasification zone and, 
hence, the temperature at which slag 
collects in the hearth. In controlling the 
flow of slag, the ratio of steam to oxygen 
was varied from 0.95 to 1.5 v/v steam: 
oxygen, but it was more usually at about 
1.2 v/v when the oxygen rate of 10,000 
cu.ft. per hour required the addition of 
562 lb. of steam per hour. 

It was thought advisable to start the 
investigation with coke rather than coal, 
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which has the attendant problem of 
agglomeration in the fuel bed. The coke 
was obtained from the Grassmoor coke 
oven plant of the N.C.B, and was graded 
1 to 14 in. size. Its ash composition indi- 
cated that it should give a freely flowing 
slag. Another fuel used was a petroleum 
coke with an ash content of only .5%. 
This was a convenient fuel for starting 
up the gasifier, since it allowed operating 
temperatures to be reached before slag 
commenced to flow. It was also em- 
ployed in a series of experiments in which 
conditions in the fuel bed were explored 
over a wide range of steam:oxygen ratios. 


Added slag 


The Lurgi Company had found that 
satisfactory flow required a slag dis- 
charge of at least 450. lb. per hour. Since, 
however, Grassmoor coke contained only 
about 10% of ash, its gasification rate 
corresponded with only 115 lb. of slag 
per hour. The ash content was, there- 
fore, increased by adding blast furnace 
slag at the rate of 300 Ib. per 1,000 Ib. of 
dry coke, giving a ratio of added slag to 
coke ash of about 3 lb. per Ib. This 
blast furnace slag, graded 1 to 4 in.. 
was obtained from the Corby works of 
Stewarts & Lloyds, Ltd. It was used in 
preference to recirculating the coke slag, 
since, after quenching, this was of sc 
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Fig. 2. The arrangement of the slag tap when a burner was used to hold the slag 
back in the hearth and tapping was carried out intermittently. 
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CARBON TILES 


‘REFRACTORY BRICKS 
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The arrangement of the hearth and tap tube when the former was lined with carbon tiles. 








small a size that it would have segregated 
in the gasifier. 

The gasifier, as received from Ger- 
many, had the slag tap branch located at 
the side with an aperture of 84 in, dia- 
meter for the slag tap tube and its insula- 
tion. In flowing through the tube from 
the hearth to the point of discharge in 
the quench vessel, the slag had to travel 
a horizontal distance of about 18 in. It 
was thought advisable to obtain ex- 
perience of slagging operation rather 
than modify the gasifier according to pre- 
conceived ideas. 

The slag tap arrangement shown in 
Fig. 1 immediately gave difficulties 
which, in spite of the addition of blast 
furnace slag, could be attributed to the 
low velocity of the slag stream. The slag 
was always liable to freeze and block 
the tube or to form stalactites hanging 
from the lip at the discharge end. The 
stalactites grew until they reached the 
water, the whole surface of which soon 
became covered with a platform of frozen 
slag too large to enter the lock hopper. 

Several modifications of the slag tap 
arrangement were tried until finally the 
longest runs were obtained with that 
shown generally in Fig. 2. The tap tube 
was of silicon carbide, silicon nitride 
bonded, of 3 in. inside diameter. In 
order to reduce erosion of the hearth re- 
fractories this arrangement was further 
improved by protecting them by carbon 
tiles flush with the slag tap tube (shown 
in Fig. 3). 












































Coke as fuel 





Results tabulated indicated that the 
expected advantages of slagging opera- 
tion were obtained when using coke as 
fuel. 

‘For the next tests, the slag withdrawal 
system will be redesigned in the light of 
the experience gained, the operating 
pressure will be increased to 300 Ib. per 
sq. in., the rate of gasification will be 
raised, and coke will be replaced by coal 
as fuel.’ 

. It is anticipated that it will be necessary 
to fit a stirrer at the top of the fuel bed 
to prevent agglomeration and that a pro- 
portion of the fuel may be injected as 

























dust through the tuyéres. It is calculated 
that the results with coal will show a 


marked advance on operation with dry 
ash removal. 


DISCUSSION 


Mr. K. T. Spencer, Chief Scientist, 
Ministry of Power, said that as the paper 
stated, the gasifier on which the work had 
been done was constructed by the Lurgi 
Company in Germany at a time when 
they were intending to use it for experi- 
mental work themselves. It had already 
been foreseen in Germany that operation 
under slagging conditions had many ad- 
vantages once the technical and engineer- 
ing difficulties could be overcome. For 
various reasons, however, the Lurgi 
Company decided not to do this develop- 
ment work, and thus the Ministry was 
able to purchase their gasifier and make 
it available to Dr. Dent at the Gas 
Council’s research station at Solihull. 
This was one of the few occasions, at 
least in the gas industry, where a de- 
velopment project, as distinct from a 
research project, had been taken up in 
the United Kingdom after it had been 
discontinued overseas, and it had now 
been carried a good way towards success. 

Mr. Spencer spoke of the ‘menace’ 
that we should become too dependent 
upon imported oil. ‘The opportunity is 
that we may be able to discover how to 
convert the coal we have into an attrac- 
tive fuel such as gas at a price that will 
undercut oil for many purposes.’ This 
was directly in line with Government 
policy as recently stated in the House of 
Commons: ‘To use our _ indigenous 
sources of energy to the greatest extent 
possible consistent with the economic 
cost of doing so. The development 
described in the paper was a valuable 
step towards the national objective. 

Concluding, Mr. Spencer said: ‘ One of 
the long-term difficulties of gas supply in 
a country with a climate like ours is the 
seasonal load factor. It is uneconomic 
to invest capital in expensive gas-making 
equipment that would stand idle in the 
summertime. The gas industry over the 
years has tackled this problem in many 
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ways but it still remains a challenge. Th: 
gas industry’s competitive position woulj 
be greatly improved if the diseconomie 
of seasonal load could be removed once. 
for-all. It is here, I think, that in the 
long run Dr. Dent’s work may make the 
greatest impact. For, if the further de. 
velopment of the slagging gasifier leads to 
cheap synthesis gas made from poor 
quality coal, the variety of potential uses 
for such synthesis gas would give the 
industry a new weapon in its fight agains 
the diseconomy of seasonal fluctuations 
in demand. 

‘It may be that one of the most excit- 
ing possibilities of the future is the large. 
scale manufacture of synthesis gas for 
conversion into town gas and distillate 
oils in proportions varying in step with 
gas demand, so that the summer decrease 
in town gas demand would be matched 
by a corresponding increase in the output 
of distillate oils to supplement imported 
oil, 

‘Whether this could be done econo- 
mically depends crucially on the cost of 
making synthesis gas.’ 


Mr. Campbell Secord, Development 
Manager, Constructors John Brown Ltd, 
said: At Leatherhead we are engaged on 
a closely allied programme also spon- 
sored by the Ministry of Power, but we 
have been running only for the last four 
months and so it is too soon to report on 
this work. However, the characteristics 
of slagging fixed bed gasifiers are suff: 
ciently unusual in relation to British 
practice to justify some general con- 
ments. 


Close agreement 


The first point I would make is that 
the calculated performance of such gas 
fiers agree closely with experimental 
results, and this permits optimum work- 
ing conditions to be identified in impor 
tant respects. For example, we have 
undertaken certain calculations employ: 
ing an index based on the approximate 
value of the main elements of cost in the 
making of gas by this system, and in 
the case of a fixed bed with P.F. injection 
these calculations define unequivocally 
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ist ratio on a molar basis 

one volume of oxygen, 
eaction temperature be- 
ween steam «nd carbon at that ratio 
comes out at 1,300 C. This set of cal- 
culations ignoies methane formation, to 
which I shall refer in a moment. 

The more interesting feature of the 
calculation is that it also shows that the 
cost of gas on an index basis would be 
raised by only 1% if the temperature of 
operation in the hearth is increased to 
1900°C. by reducing the blast ratio to 
1:1, and this is, in fact, the ratio which 
is commonly used in commercial slagging 
gasifiers. It has obvious, if not 
overwhelming, operational advantages 
because the higher temperature facilitates 
sag tapping, reduces the amount of flux 
required, and may even make unnecessary 
on large units subsidiary tuyeres or bur- 
ners at the tap hole. This I give only 
as an example of the type of inference 
which can be drawn by calculation of the 
stoichiometry of the system. 

My second point is that the ash con- 
tent of the fuel in a fixed bed slagging 
gasifier has no effect on gasification effi- 
ciency. The reason is that the heat in 
the slag, which is lost at the bottom of 
the system, is abstracted from the sen- 
sible heat which would otherwise have 
gone out with the gas at the top of the 
system. It is not abstracted from the 
potential heat of the gas, although, of 
course, it is more difficult to recover that 
sensible heat and it would be of a lower 
grade, 


the optimum t 
of 1.2 steam 
and the final 


Final product 


My third point on slagging systems is 
the case where hydrogen is the final pro- 
duct. I would only say on a some- 
what complicated argument that the extra 
net steam requirements to shift a gas 
high in CO cost very much less than the 
burden of undecomposed steam which 
must be carried by a dry-ash generator. 
Therefore, one must be careful in inter- 
preting overall thermal efficiencies which 
combine gasification and shift steps. 

My last, equally theoretical, point on 
performance refers to methane. Methane 
produced by hydrogenation as a result 
of the pressure of operation obviously 
will reduce costs if it is a desired product, 
and therefore I think it is important to 
recognise that in the slagging fixed bed 
system there is a possibility of influenc- 
ing the methane content. I speak only of 
methane formed in the bed, not of the 
volatiles driven off from the coal at the 
top of the bed. Coke gasified at 6 atmo- 
spheres gives 1° of methane at Solihull 
and 0.2°, in our gasifier at Leatherhead. 
The corresponding equilibrium tempera- 
tures are 870°C. and 1,100°C. respec- 
lively for the hydrogenation reaction. 
This is consistent with the fact that we 
generally run with a much hotter bed 
than there is at Solihull due to a lower 
steam ratio, a shallower bed and a higher 
tating. This suggests that equilibrium 
may be quite a good guide to methane 
production in the bed. If this is the 
case—and we have not nearly enough 
evidence until Solihull is able to operate 
at 300 ib. per sq. in—it would mean that 
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at 30 atmospheres with a blast ratio of 
1:1 you would expect to get not more 
than 1% of methane, whereas if one em- 
ployed expedients to depress the tem- 
perature profile of the bed it might be 
possible to produce 5 or even 8 or 10% 
of methane, and this would have very 
important practical consequences. 

Finally, I should like to take friendly 
issue with Dr, Hebden on one point, the 
somewhat backhanded reason which | 
think he gave us for an interest in P.F. 
injection. His reason is to raise the fire 
temperature. There are, as he pointed 
out, many ways of doing this. I suggest 
that the simplest way is to cut back the 
steam, raise the final reaction tempera- 
ture and then raise the temperature 
profile of the whole bed. The reason 
why I say ‘ backhanded’ is that I think 
that the importance of P.F. injection is 
much greater than any such expedient. 
On the one hand, it promises to allow 
us to recycle almost any amount of 
carryover which it is economical to incur 
by a high rating of gasifier, and this is, 
I think, unique to fixed bed slagging gasi- 
fiers. It means in principle that virtually 
all of the carbon can be converted. 

But, even more important than that, I 
think P.F. injection is of great interest 
because it offers a particularly economi- 
cal and tidy method of gasifying fine 
coal and converting it into carbon 
monoxide and hydrogen at high pressure 
with a minimum of undecomposed steam, 
carbon dioxide, methane and other vola- 
tiles, and possibly even sulphur. The 
fact that heat exchange in the fixed bed 
is not available naturally increases costs 
—by about 10% if external heat exchange 
between blast and make-gas is not em- 
ployed—but this only reflects the mini- 
mum differential between the value of 
lump and fine fuel for gasification. It 
is inherent. What we do not yet know 
about P.F. injection is how high a pro- 
portion of the fuel gas can be fed in 
this way without prejudicing the smooth 
operation of the fixed bed, and I per- 
sonally attach great importance to 
determining these limits. 


Slag tapping 


I would just touch on the question of 
intermittent or continuous slag tapping. 
I agree entirely with the objective attitude 
which Dr. Hebden recommends on this 
subject, but I would mention one or two 
factors which point, to my mind, in 
favour of continuous tapping under pres- 
sure, while recognising the very great 
skill which was displayed at Solihull to 
overcome experimental limitations of a 
small plant by using an intermittent tech- 
nique. 

The first and obvious one is that a big 
flow of slag out of a centrally placed tap- 
hole is a very much easier proposition 
basically, and it may prove to require no 
fancy tricks whatever. 

Secondly, and more important, I 
believe that a slagging hearth in a pres- 
sure system must be cooled—positively 
cooled, and isolated from the pressure 
vessel, and when you have positive cool- 
ing at the bottom of a slagging bed you 
are faced with a very real danger of iron 


attack on the cooling surfaces. I per- 
sonally do not think that the long life 
required from commercial units could be 
achieved if the cooling surfaces had even 
small quantities of molten iron resting 
above them between taps. 

Thirdly, we have found, as at Soli- 
hull, that iron can be quenched in water 
without danger, but I think is a matter 
of degree, and if you had very large 
gushes of iron at the beginning of inter- 
mittent taps I think the evolution of 
gases could be difficult to handle and 
possibly even dangerous. 

Finally, I question whether we need 
think in terms of a lock hopper for slag 
removed from a pressure system, because 
we find that it frits extremely well and 
can be removed continuously in water 
without the use of a lock hopper. 

Mr. T. S. Ricketts, Chief Engineer, 
Scottish Gas Board, commented: One of 
the most frequent criticisms directed 
against the orthodox Lurgi gasifier is 
that it requires large quantities of steam 
and produces large volumes of liquor. 
From time to time attention is given to 
the operation of gasifiers under slagging 
conditions, but nevertheless every com- 
mercial installation of high-pressure 
gasifiers used for gasmaking operates— 
so far as I know—under low temperature 
non-slagging conditions. It is a good 
thing for the authors to present the case 
so clearly for the advantages and dis- 
advantages of slagging gasifiers. 


Oxygen consumption 


On examining the paper a number of 
very interesting facts emerge. First, we 
find that the oxygen consumption of the 
slagging gasifier may be 25% higher than 
the oxygen consumption of the orthodox 
Lurgi non-slagging gasifier, while the 
steam consumption may be reduced by 
more than 75%. Let us look at the 
economics of these two items. The pro- 
duction of oxygen can be very costly 
and, on the basis of recent quotations, I 
estimate that for a moderately sized non- 
slagging Lurgi gasifier installation the 
capital charges of oxygen plant may be 
equivalent to 4d. per therm of final gas 
produced, while the considerable power 
consumption of the oxygen plant may 
be equal to more than this, depending 
upon the type of oxygen plant employed. 
In this connection it is found that the 
liquid oxygen cycle demands more power 
than the Linde-Franckl cycle which pro- 
duces gaseous oxygen, The larger the 
oxygen plant, however, the lower the cost 
of production becomes, and if substan- 
tial increases in capacity can be attained 
from the slagging gasifier it would 
appear that the final cost per therm could 
be reduced quite appreciably. There are 
therefore substantial advantages to be 
obtained from a slagging gasifier with its 
increased capacity. 

Steam production costs, however, are 
relatively lower despite the high steam 
requirements of the orthodox Lurgi 
gasifier. For a gasification plant of the 
same size as previously referred to, I 
estimate the capital charges of steam 
raising plant to be equal to 4d. per therm 
of final gas produced, while boiler fuel 
requirements may be up to jd. per 





SEE THE RUGGED CONSTRUCTION OF 
GOODYEAR CONVEYOR BELTING 
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Breaker fabric between cover and carcass - 
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Plies of close-woven rayon or cotton duck, 
mildew inhibited. 


Skim coat between plies increase flexibility, 
prevents separation. 
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One of a series of Goodyear equipped convevors at the 
South Bank Coke Ovens of Dorman Long (Steel) Ltd. 


The right choice for rugged jobs 
GOODYEAR CONVEYOR BELTING 


WHATEVER you have to convey — hot sinter or abrasive coke, wet ash 
or uncrushed stone — you'll find there’s a tough Goodyear belt to 
give you more output at lowest cost per ton. Special features of these 
‘job-designed’ belts include: correct troughing, high impact resistanc: 
and flex life, resistance to mildew. Many thousands of installations at 
steelworks, power stations, mines, quarries and factories have proved 
their endurance and reliability in the most exacting conditions — 


confirming that Goodyear Conveyor Belting is the wise choice whet 
conditions are exacting. 
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iepending upon the value 
placed on fuel ‘o boilers. In this respect 
it is important ‘o remember that the coal 
supplied to the non-slagging gasifier must 
have the fines screened out, and these 
fines can then tind a useful outlet as fuel 
to boilers. 

Turning to the operation of the 
sagging gasificr, 1 would expect to find 
that the repair and maintenance costs of 
the slagging gasifier were higher. The 
orthodox non-slagging gasifier is subject 
to quite heavy maintenance costs, but 
because of the low reaction temperature 
it is a fairly straightforward and rapid 
job to shut it down and empty it for 
minor attentions and then put it to work 
again, I should think that a slagging 
gasifier with an operating temperature 
in the reaction zone of 1,400°C. and an 
internal working pressure of 350 lb. per 
gq. in. would bear higher maintenance 
costs, and internal defects might demand 
fairly lengthy shutdowns for repair. 

With regard to the advantages to be 
obtained from the low liquor production 
of the slagging gasifier, I think it is 
necessary to know the composition of the 
liquor produced. We know the com- 
position of liquor produced from the 
non-slagging gasifier. 

Finally, the composition of the gas 
produced is a disadvantage, containing as 
it does a high proportion of carbon 
monoxide and a low content of methane. 
The authors draw attention to the reduc- 
tion in overall thermal efficiency when 
carbon monoxide conversion has to be 
carried out. 

The reference which the authors make 
to the possible injection of a proportion 
of the fuel as dust through the tuyeres 
is very interesting. This is indeed a 
promising line of approach, and we look 
forward to the results of their further 
experiments in this field. 

Mr. T, N. Riley, Divisional Director, 
Power-Gas Corporation, Ltd., said: The 
slagging gasifier is one of the attempts 
to achieve continuous gasification of 
fuels, and it is interesting to note that 
they have broken away from the early 
work when they attempted continuous 
slag discharge, and have adopted inter- 
mittent discharge. In this, they are 
following blast furnace technique, by 
which large quantities of slag are 
handled. The advantages are obvious, 
not least the confidence it gives of tiding 
over periods of short shut down and 
intermittent operation. 


therm of gas, 


Scale of operation 


Nevertheless, the scale of operation— 
comparatively small scale and medium 


pressure—must not be overlooked, and 
great care will be needed when the job 
is tackled on a larger scale. On higher 
capacity and higher pressure, some of the 
ticks of the trade which so far appear 
as principles of design, may need to be 
reconsidered. 

So far, experiments have been confined 
‘0 coke and petroleum coke, and in the 
Paper very interesting information is set 
out on addition of B.F. slag and fluxes 
and the effects on the refractory linings. 
It is stated the gasifier is now being 
modified, and we shall look forward to 
the results obtained. 
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The authors justifiably have confidence 
that the work on slag discharge which, 
however, is so far based on only small 
ranges of ash from coke and petroleum 
coke, is a sound basis for further de- 
velopment, but before commercial units 
are to be built I presume the behaviour 
of the ashes from a wide range of coals 
will have to be considered. Here the 
work of B.C.U.R.A. will have to be con- 
sidered as a whole. It will be necessary 
to check the slag discharge, the reaction 
on refractories and the effect on the com- 
position of the gas produced and its sub- 
sequent treatment. 

In this respect, study of the diagrams 
{on pp. 22 and 23] is important. They 
are subdivided into slagging, clinkering 
and non-clinkering zones, and with these 
diagrams the authors make their point 
very clearly. Is this subdivision par- 
ticular to the fuel described in the ex- 
perimental work? I presume that these 
diagrams must be used with care when 
considering their application to other 
fuels with different ash characteristics. 

Mr. H. R. Hoy, Superintendent of 
Furnace Department, B.C.U.R.A., said: 
It might be expected that a number of 
the difficulties experienced in the small 
experimental plant would not occur in a 
large commercial unit where slag flows 
will be much greater and heat losses 
proportionately lower. This, however, 
does not mean that effort in overcoming 
the problems of the smaller scale opera- 
tion is any less necessary. 


Adverse conditions 


A satisfactory design for slag tapping 
and handling in a large unit must be able 
to deal with the effects of adverse operat- 
ing conditions which might result, for 
example, from unscheduled shut down or 
restriction of fuel feed. The equipment 
should be able to operate satisfactorily 
with a small flow of slag and, further- 
more, should incorporate the means to 
enable a restart to be made after shut 
down without the need for opening up 
the pressure vessel to use oxygen lances 
and pneumatic picks, etc., which are 
often seen in the vicinity of slagging 
appliances. If the cheapest grades of 
fuel are to be used, it is likely that the 
gasification system finally developed will 
have to handle fuels which yield slags 
which are viscous and variable in flow 
characteristics. 

With regard to the slagging characteris- 
tics of the ash, we have been unable 
to place much reliance on predicting slag 
behaviour from ash fusion data, and con- 
sider that more useful information can 
be deduced from the chemical composi- 
tion of the ash and/or slag. 

It is possibly not entirely unexpected 
that Dr. Hebden has observed that the 
temperature of the slag at the outlet is 
lower than the temperature in front of 
the tuyeres. The slag will tend to flow 
away from the high temperature region, 
as soon as its temperature reaches that 
at which it will flow freely, and as sug- 
gested in the paper, raising the tempera- 
ture of the zone in front of the tuyéres 
is not necessarily an efficient means for 
increasing the temperature of the slag at 
the outlet. 
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It may be a disadvantage, however, if 
it is necessary to heat the slag to a very 
high temperature to make it free flowing. 
Excessive volatilisation of ash and in- 
creased separation of iron from the slag 
may occur. 

Fluxing to reduce the temperature at 
which the slag can be tapped involves 
some losses of high grade heat, both from 
the larger quantity of slag made and in 
the case of calcium and magnesium car- 
bonate materials in particular from the 
calcination of the flux. It is apparent 
{from Table 6 of the paper] that when 
powdered fuel is injected into the slag- 
ging zone the ash content of the 
injected fuel has a major effect on the 
oxygen consumption of the process and 
hence it would appear logical under 
these circumstances to add any flux which 
is required to the charge fed to the fixed 
bed. 

Turning to gas production, I presume 
that the nitrogen in the gas originates 
from the burner for heating the slag 
outlet. The quantity of heat supplied, 
however, does not appear in the heat 
balance. 

With regard to the predicted perform- 
ance when injecting P.F. We have 
carried out a number of tests of short 
duration in our experimental gasifier in 
which up to 55% of the thermal input 
has been injected in this manner. The 
fixed bed fuel in all the tests so far has, 
however, been coke. With 30% of the 
input as P.F., and a steam/oxygen ratio 
of 1.25, the gas composition is similar 
to that shown in Col. 4 of Table 6, but 
the overall oxygen consumption per 
therm is less than shown in Col. 4. The 
carryover losses from the fuel bed are 
greater with P.F. injection than during 
normal fixed bed operation and the cold 
gas efficiency is reduced to about 85%. 
It might be expected that some difficulty 
will be experienced in ensuring satisfac- 
tory behaviour of the fuel bed when a 
large proportion of the fuel is injected 
in the form of P.F., but the potential 
benefits as compared with processes for 
gasifying powdered fuel solely in suspen- 
sion are such as to merit the considerable 
development work which is likely to be 
involved. 

Mr. A. E. Green, Kellogg International 
Corporation, said: J have a particular 
interest in this paper, because I believe 
I was partly influential in the Lurgi origi- 
nal experiments. I can remember my 
discussions with Dr. Hubmann of Lurgi 
during those troublesome days of 1954 
when the Sasol gasifiers were first put 
into operation. 


Too near 


It was obvious then, that any ash re- 
moval was to be troublesome, as_ the 
operating temperature, to obtain the right 
composition synthesis gas, was too near 
the fusion point of ash in the oxidation 
zone. 

Little was left to be done to keep the 
generators operating than to increase the 
steam, with the result that in the pheno- 
solvan section, the plant was running at 
full capacity (35,000 gal. per hour) on 
very dilute liquors. 

Emphasis has been given in this paper 
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to the use of steam as a cooling medium, 
and with slagging producers the steam: 
oxygen ratio can be substantially reduced, 
with the result on the other side of a 
reduced calorific value of the gas 
produced. 

I hope the experiments are to be 
carried forward to what I think should 
be the next step, namely, controlling gas 
composition. 

Here the steam decomposed in the 
water gas reaction plays a prominent 
part, and I am very interested in the 
further experiments carried out with 
coal and on the possibility of admitting 
to the slagging generator the steam in 
two separate parts. One part is for con- 
trolling the temperature in the slagging 
zone, put in through the tuyeres with the 
oxygen, then a _ secondary supply of 
steam put in higher up the generator, 
where it can be controlled to the amount 
necessary for decomposition. In this 
way it may reduce the amount of excess 
steam used, and could give more flexi- 
bility of operation to the gasifier. 

I have always felt that Sasol would do 
well to face the fact that their gasifiers 
are already outdated, and that the instal- 
lation of slagging gasifiers would ease 
their problems considerably. 

Dr. Hebden, in a written reply, states: 
We would first like to mention the happy 
outcome of the Ministry’s purchase of 
Lurgi’s slagging gasifier and its installa- 
tion at Solihull. It brought together 
those interested in the pressure gasifica- 

tion of coal with, we believe, much mutual 
benefit. It was certainly instrumental in 
materially advancing our programme on 
gasification. 

It was encouraging to hear Mr. Spencer 
stress the national importance of the 
interesting work that lies ahead, views in 
which we share. From the outset of our 
investigations some years ago the linking 
of gas production with oil synthesis has 
always been considered an _ attractive 
possibility. Whether it is better to pro- 
ceed directly to a combined unit, or first 
establish the gasification process on gas 
production only, is perhaps a debatable 
question when oil is available for use at 
times of peak load. This does not, how- 
ever, affect the work in hand which, from 
every point of view, should be pursued as 
rapidly as possible. 


Mr. Secord discussed the optimum 
steam: oxygen ratio. It is difficult to be 
precise on this matter. As long as it is a 
question of adjusting conditions to main- 
tain the temperature at the top of the 
gasifier, the ratio used is of little conse- 
quence, but, as soon as this temperature 
increases above that required to carry out 
tar vapours, it will normally be advan- 
tageous to choose a ratio which will 
minimise oxygen consumption. We do 
not agree that ash is without effect in this 
connection, and oxygen consumption will 
increase with ash content. In a slagging 
gasifier much of the sensible heat carried 
away by the slag and absorbed by the 
fluxing reactions is high grade heat which 
depletes the gasification zone. 

As already stated we have not reached 
any final conclusion on the relative merits 
of the continuous and _ intermittent 
systems of tapping slag, indeed, in some 
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respects it is difficult to differentiate 
between them. The main difference lies 
in the ability to stop the discharge of 
slag and whether this is employed to tap 
slag intermittently or to stop inter- 
mittently an otherwise continuous slag 
discharge awaits the results of further 
experiment. In any event it should be 
possible to avoid the separation of iron 
by maintaining oxidising conditions in the 
vicinity of the tap hole. 

Mr. Ricketts points out that the saving 
in steam obtained by slagging overation 
is offset by an increase in the consumption 
of oxygen. This increase is quite definite 
and is due to less methane being formed 
in the gasification zone, to less conversion 
of carbon monoxide and to heat lost in 
the slag and slag reactions. The benefits 
from slagging operation are, however, not 
confined to a saving in steam. There will 
be savings in fuel, in sulphur and 
ammonia recovery and in liquor disposal, 
as well as in cavital charges on the gasi- 
fication and purification plant. If design 
and layout took full advantage of these 
possibilities, an appreciable reduction in 
gas costs could be achieved. 

It is difficult to estimate maintenance 
costs until design has stabilised and some 
experience has been obtained of con- 
tinuous oOveration, but it should be 
remembered that slagging will eliminate 
the grate and will give three to four times 
the output per gasifier. 

Information on the composition of the 
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Inland Natural 


extends activities 


N his statement accompanying the 

sixth annual report of the Inland 
Natural Gas Co., Ltd., the President, Mr. 
J. A. McMahon, said a recent develop- 
ment of the utmost importance to the 
Company was the acquisition of a Certifi- 
cate of Public Convenience and Neces- 
sity from the Public Utilities Commission 
of British Columbia to construct and 
operate a natural gas distribution system 
in and about the City of Prince George. 

An extensive distribution system was 
planned to service this rapidly growing 
city. How much could be installed this 
autumn would depend on the weather. 
The Company had already taken steps 
to get the construction underway to 
service this city of some 12,000 inhabi- 
tants as quickly as possible. 

In August they had entered into a con- 
tract with the Consolidated Mining and 
Smelting Co. of Canada Ltd., to supply 
them with up to 8 mill. cu.ft. of natural 
gas daily. The Company was making the 
necessary conversion of certain fuel 
burning equipment for natural gas, and 
it was expected that the sale of about 
4 mill. cu.ft. per day would commence in 
November. 

Other industries in the district using 
natural gas included food processing, 
vegetables and fruitcanneries,lumber dry 
kilns, oil pumping stations, and electrical 
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liquor will have to await the © <perimeny 
on coal, but the liquor, wile pein, 
smaller in amount, will no dou >t be mor 
concentrated. It has been sug ested that 
as with a dust process, the amount coujj 
be further reduced by pre-dryi:-g the co, 

There are undoubted possibi ities jn 1, 
injection of dust through the 


yeres as 
method of gasifying small coa', but un 
more experience is obtained. we intep. 
tionally restricted our consid<rations | 


its use in a subsidiary capacity 
method of adjusting top tempc 
disposing of carry over and « 
the fines in run of mine coal. | ater, when 
the procedure has been establisiied, it w 

be necessary to investigate the influence 
of the size of the top fuel and tise relative 
reactivities of the top and injected fue 
We agree with Mr. Hoy thai. when , 
large proportion of fuel is being supplied 
through the tuyeres, it will be better 
add the flux to the top fuel. 

Mr. Riley raised the important ques. 
tion of determining the properties of the 
ash. Previously, we questioned the value 
of such determinations because of the 
separation of the iron in the gasifier but 
if this is to be prevented as seems adyis- 
able, ash composition, viscosity measure- 
ments, etc., will have more significance: 
and will add to the factors determining 
the conditions of operation. We are keep- 
ing in close touch with the valuable work 
being done in this connection by 


B.C.U.R.A. 


as a 
atures, of 
E utilising 


Gas Co., Ltd. 


generation stations of 
Commission. 


the B.C. Power 

The Company would provide for the 
expansion of existing distribution 
systems, the installation of new systems 
in some small unincorporated areas and 
in Prince George. The total capital 
costs of the programme were estimated 
at $3 mill. Financing had been 
arranged through short term loans with 
the Company’s bankers. 

The past year had marked the initial 
sales of gas by the Company to Interior 
British Columbia centres. The trans- 
mission piplines and _ distribution 
systems were placed in_ service on 
January 1, 1958. 

Industry found in the Company’s ser- 
vice area included forest products 
mining, refining and smelting, chemicals. 
oil and natural gas transmission lines. 
hydro-electric power, fruit and vegetable 
crops, cattle raising, dairy farming and 
tourist trade. With excellent highways. 
rail transportation and air service, the 
Company’s area had dynamic growth 
possibilities. With this in view the 
Company had incorporated the Inland 
Development Co., Ltd., the prime func- 
tion of which would be to promote and 
assist in bringing new industries into the 
new Company’s service area. 
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easure of hydrogen sulphide from gas by the use of liquid reagents. 
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> keep. 4 These processes have been developed by the Gas Council’s London 

© Work y 

2 y Research Station and are based on the use of liquid zinc and copper reagents. 


They are described in the paper “ Liquid reagents for the final removal of 

hydrogen sulphide from gases ” by Newling (Gas Council Res. Com. G.C.46) 

and are the subject of British Patent Applications Nos. 18657/56, 30803/56, 
id. y 32938/56 and 16036/58. 


These processes may be employed as follows : 


ower 


1. To allow existing dry purifiers to be operated at higher gas throughputs 


ir the : a 
ution than normal by using the liquid reagent to remove any traces of hydrogen 
stems 4 

sand Ni, sulphide slipping past the iron oxide. 
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— vy 2. For use in any other circumstances where there is a risk that the gas will 
- not be of statutory purity as, for example, at the outlet of an active carbon 
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= 4 plant for the removal of benzole and organic sulphur. 

ution 
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You don't have to be a chem st 
to appreciate 


ROMATICS! 


F you were a chemist you’d know that 

Aromatics is the name given toa particu- 
lar family of hydrocarbons, of which ben- 
zene is the parent. Benzene forms about 
80% of the Aromatics in motor benzole, 
the remainder being xylene and toluene. 
Super National Benzole Mixture is a sci- 
entific blend of motor benzole and high- 
octane petrol, which itself contains Aroma- 
tics. As a chemist you’d know, then, that 
Super National Benzole is highly Aroma- 
tic, and this would interest you consider- 
ably. But as a motorist it would interest you 
even more. Because the Aromatics in Super 
National Benzole make a whole world of 


difference to the performance of your car. 


AROMATICS BOOST M.P.G. 


Motor benzole has a higher 
calorific value (more energy) 
per gallon than ordinary 
petrol. This is because Aro- 
matics are more compact 
than other hydrocarbons. 
With Super National Ben- 
zole in your tank you get 
more miles for your money. 


Diagram shows 
compact chemical 
structure of 
benzene. 


AROMATICS PREVENT KNOCKING 

Owing to their compact structure, Aromatics 
are extremely resistant to knock even at high- 
compression ratios. 
This is one of the reasons why Super National 
Benzole is particularly valuable for modern 
cars. High-compression engines need the anti- 
knock resistance of Aromatics. And Super 
National Benzole contains more Aromatics 
than any other Super-grade fuel. 


AROMATICS GIVE QUICKER WARM-UP 
The Aromatics in motor benzole are excep- 
tionally volatile. They vaporise readily even 
when your engine’s cold. So your engine 


| reaches top performance in the shortest pos- 
| sible time. 
Naturally, therefore, you use your choke less. 
And as a consequence you use less fuel. An- 
other reason why Super National Benzole 
gives you more m.p.g.! 


ARE AROMATICS “EXCLUSIVE”? 


modern motor fuels contain a certain amount 
of them. Manufacturers, in fact, spend a good 
deal of money producing Aromatics for petrol. 
These Aromatics are mainly distinguished 
from those in benzole by the fact that they 
boil at higher temperatures. So, while Aro- 
matics in general are not exclusive, the light, 
low-boiling Aromatics that are found in motor 





For high- Aromatic motoring 
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benzole are. It is these Aromatics that cont! 


bute so much to better motoring, givin 
quicker starting, quicker warm-up, hig) 
knock resistance and more miles per gallon 


—the Benzole Bonus, in fact. 


Motor benzole, remember, contains an ¢- 
tremely high proportion of volatile Aromatics 


There are more Aromatics in Super Nation 


Because Aromatics are so valuable, most | Benzole than any other Super brand. 
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HE paper is concerned with the 
nectar of the last traces of H,S 
rom gases containing below 10 p.p.m. 
by washing with a liquid 





eagent. 

The presence of low concentrations of 
ydrogen sulphide of this kind may be 
ye to a contaminated holder, to 
ercaptan hydrolysis in an active carbon 
lant for benzole recovery, to the cata- 
tic reforming of purified petroleum 
leases containing some organic sulphur, 
or toa slip from the iron oxide purifiers. 
It is believed that most oxide purifiers 

operated at very much 
throughputs of gas, if all 
elements of good practice were to be 
brought into play. A deliberate policy 
of increased loading need involve little 
risk except the presence of a small slip 
of hydrogen sulphide at the purifier out- 
kt; this may be removed by washing 
with an alkaline zinc reagent. 

Cheaper purification should be pos- 
sible if the system of oxide purifiers 
alone were to be replaced by the com- 
bination of oxide purifiers at much greater 
than normal loading, with a washer for 
final purification. 

The use of zinc compounds for 
removing hydrogen sulphide at gas- 
works has been practiced for several 
years, using zinc acetate as the washing 
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medium. This useful reagent is ex- 
pensive; it releases acetic ac.d, which is 
both corrosive and volatile. Absorption 
of hydrogen sulphide is relatively slow, 
but can be kept at a fair level of per- 
formance if most of the free acetic acid 
is neutralised with soda or ammonia so 
that an acetate-buffer concentration is 
built up to stabilise the pH value at 
about 6.5. 

An important improvement was the 
discovery at Bromley that the zinc 
acetate is more effective if a consider- 
able excess of soda solution is present. 
At Bromley, horizontal-retort gas leav- 
ing the active carbon plant passes to a 
washer cooler irrigated with soda solu- 
tion continuously recirculated through 
an atmospheric cooler and back to the 
washer. About 0.5 to 2 p.p.m. of hydro- 
gen sulphide may be present, mostly 
formed on the carbon in the steaming 
periods. The addition of a small pro- 
portion of zinc acetate to the soda solu- 
tion in the washer’ cooler greatly 
improved its performance for removing 
the traces of hydrogen sulphide. 

This effective reagent, when freshly 
prepared, is essentially a suspension of 
basic zinc carbonate in a solution of 
sodium carbonate and _ bicarbonate, 
sodium acetate also being present. 
Zinc sulphate may be used instead of 
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IQUID REAGENTS FOR THE FINAL 
REMOVAL OF HYDROGEN SULPHIDE 


By W. B. S. Newling, M.A., 


LONDON RESEARCH STATION, GAS COUNCIL. 
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the expensive acetate, so that sodium 
sulphate instead of sodium acetate is the 
inert component of the solution. 

With this reagent, H,S absorption is 
relatively slow when used to _ purify 
water gas and similar gases, mainly 
because they contain no _ hydrogen 
cyanide, but also because they are rich 
in carbon dioxide, causing the pH of 
the liquor to be depressed. 

Such a reagent is already in use at 
several works in the North Thames area 
for removing the final traces of hydro- 
gen sulphide from coal gas leaving oxide 
purifiers. 

An equivalent reagent may be made 
by suspending dried powdered zinc 
hydroxide in sodium carbonate solution, 
though this alternative may be suitable 
for use only in a washer designed for 
operation with slurries. Zinc hydroxide 
is not a commercial product, but could 
be made available; it would be cheaper 
than its equivalent of zinc sulphate. 
The absence of sodium sulphate from 
the liquor would make it possible to 
use the soda solution indefinitely; both 
the consumption of soda and_ the 
quantity of liquid effluent would in prac- 
tice be much reduced. 

These two latter mixtures are slurries, 
and for their effective use it is necessary 
to employ a washer and ancillary equip- 
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Flow diagram of pilot plant for multi-stage washing with slurries. 
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ment specially designed for liquids 
carrying finely divided solids in suspen- 
sion. A large area of gas-liquid inter- 
face is the main requirement, board- 
packed towers being suitable for the 
purpose. Such a tower may _ con- 
veniently have a small liquid well at the 
bottom with an inverted-cone, 
pyramidal, or sloping base, so that all 
solid particles can pass freely to the 
lowest point and thence to a recircula- 
tion pump. Recirculation is needed 
both for adequate wetting of the boards 
and to keep the solid particles fully in 
suspension. A centrifugal pump ensures 
continual violent shearing contact 
between the solution and the solid par- 
ticles. The particles, being dense, tend 
to pass more frequently through the 
pump than does the solution, and the 
heaviest particles are subjected most fre- 
quently to the violent contact with the 
solution. 

Because of the negligible equilibrium 
partial pressure of hydrogen sulphide 
over the liquor, recirculation involves no 
loss of performance, indeed, concurrent 
flow in the washer would be permissible. 
To secure maximum utilisation of the 
zinc, it is, however, desirable to move 
the liquor against the flow of the gas. 
Such countercurrent movement is not 
feasible with a single washing stage, 
because of the need to keep the solids 
in suspension and because the rate of 
absorption of hydrogen sulphide falls off 
when a high proportion of the available 
zinc has been converted to sulphide. A 
series of washers is, therefore, desirable. 
with countercurrent displacement of 
liquor from stage to stage. Each stage 
should have its shaped liquor well and 
its recirculation pump, and may have 
either concurrent or countercurrent flow. 

A flow diagram of a 4-tower plant 
designed for washing with the slurry 
made from zinc sulphate and sodium 
carbonate, is shown in Fig. 1. 

The 18-in. bore board-packed towers 
1 to IV are each arranged for counter- 
current flow, the liquor being recircu- 
lated from a cone-based well by a 
centrifugal pump through a rotameter 
to trough distributors above the pack- 
ing. 

The four liquor wells are inter- 
connected below liquor level by sloping 
pipes, arranged for downward transfer of 
liquor from stage to stage. 

Make-up liquor is supplied at the top 
of the last gas-taker tower, using three 
meter-pumps for clear liquids, respec- 
tively concentrated zinc sulphate solu- 
tion, concentrated sodium carbonate 
solution. and water in the form of steam 
condensate. 


Not needed 


For operation with the reagent made 
from zinc hydroxide and sodium car- 
bonate, continuous make-up pumps 
would not be needed. Additions of the 
hydroxide would be as powder charged 
into an open limb forming a U-tube with 
the well of the fourth tower. All clear 
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liquor overflowing from the settler 
would return into this open limb; soda 
solution make-up would be discontinuous 
and limited to making good losses of 
volume and of soda rejected with the 
zinc sulphide concentrate from the 
bottom of the settler. 

Considerable improvements have been 
effected by the use of fully dissolved zinc 
reagents instead of slurries. 

The most promising reagent solution 
of this kind is made from zinc oxide, 
sodium carbonate, and glycine which is 
amino-acetic acid. This solution has 
very many advantages for the treatment 
of coal gas, as well as for the purification 
of water gas and similar gases. 

On reaction with hydrogen sulphide, 
the dissolved organo-metal complex 
yields the insoluble metal sulphide, leav- 
ing the organic additive free in the 
solution. The organic compound and 
the soda may be regarded as perpetual 


DISCUSSION 


Mr. J. E. Davis, Chief Technical 
Officer, South Eastern Gas Board: In the 
early twenties the South Metropolitan 
Company, as well as other companies, 
were greatly bothered by the presence of 
hydrogen sulphide in holders, and the 
consequent difficulty in meeting the 
statutory requirements for purity. 

Some of the holder engineers said it 
was all the fault of these new chemists, 
who insisted upon dipping the test paper 
in their acetate solution. The chemist 
was unkind to us. With the removal of 
chlorophyll from the gas, conditions 
were made less difficult for the anaerobic 
bacteria to thrive, and it was part of 
their life process to reduce sulphurs 
which were in holder water to sulphides. 
That view caused considerable amuse- 
ment, but it was verified, and today it 
is well accepted. The battle then raged 


whether to destroy the bacteria or 
remove their food. 
Although extensive research was 


made, no effective bactericide at reason- 
able cost was found. Attempts were 
made to remove the soluble sulphate 
from holder water by precipitation as 
barium sulphate, and some of us still 
remember the very cumbersome, 
elaborate and costly plant involving 
filter processes and the rest, strewn 
about the gasworks. That was then 
abandoned, because the idea was mooted 
that if the sulphides could be fixed as 
quickly as they were formed, that is, 
if the H,S was only in the form of free 
hydrogen and if they were fixed in a 
form which would not decompose and 
release H,S, the bacteria could be 
allowed to go on their way swimming in 
sulphate until they starved to death. 
This was what we did, and this is the 
system which has got us by with our 
holder water for many years. 

The metal added had to be on the 
right side of iron in the electrochemical 
series. so that it would not stimulate 
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components of a washing 
which a metal sulphide j Precipitaty 
and separated; the dissolved metal o, 
centration is replenished 

clear solution, from the separation 
the sulphide, into contact ith the qj; 
oxide, hydroxide, or basic carbonate 


OY — bringin, 






the metal. Losses of sod: and of 4, 
expensive organic additive can 
limited to minor quantitie= occlude; ;, 
the metal sulphide precipi ate ang , 
recoverable by washing. 

Details are given for the combinatip 
and operation of a full-scal> washer jy, 
using such a reagent in a single stag 
absorption process, using ancillary ply 


for the removal of the zinc sulphide 
from the washer, the recovery of 
greater part of the solution by gj, 
ment of the zinc sulphide, and of my 
of the remaining dissolved componey: 
by washing the zinc sulphide before jt; 
rejected. 





corrosion in the gasholder plates. Th 
consideration ruled out copper, and zix 
was selected. Chemical works mere 
purchased zinc oxide and mixed it wit 
gum arabic to produce a staff paste, y 
put it into the drums delivered to th 
gasworks and mixed it with the holder 
water. 

Sufficient was added to ensure th 
some soluble zinc always remained j: 
the holder, We did not know why thi 
was. We thought it might be bicarbona: 
or something like that. I have a stron 
suspicion that cyanide had something ' 
do with it, but I have just found that 
applies to hydrogen. 

With the striking success of zim 
oxide paste for this purpose, there wer 
a number of unauthorised and surrep- 
titious uses. The zinc oxide was som 
times put into the wet loops of oxik 
purifiers. It was added to the water 
station meters, and in a few cases plan 
retired from use elsewhere was added | 
the gas system for the oxide purifiers fv 
removing the little that might hav 
slipped through inadvertently. 

These procedures were then successfu 
but they have remained haphazard ani 
not a little uncertain in their effective 
ness. Those many operators who knos 
full well that the iron oxide reduction 
process is far more difficult to operate o 
last traces than on the bulk of th 
hydrogen sulphide, will be most gratelu 
for this latest contribution from 
Fulham Laboratory. 

Professor P. V. Danckwerts, Proiess 
of Chemical Engineering  Scienc 
Imperial College: The first of the maj 
points about which I should like to s 
something is what is meant by 
chemical reaction controlling the rate \ 
absorption of the gas in the liquid stag 
Mr. Newling, as I understand, sugges 
that there is a relation between th 
overall liquid-phase transfer coefficiet! 
which is what we measure on one Sié 
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of the equa.on, and on the other side 
of the equation there appears to be the 
transfer ccefficent obtained in the 
absence of « reaction and a term involv- 
ing the reaction velocity constant. The 
relationship between these is such that 
if the reaction is very slow, far from the 
reaction controlling the rate of absorp- 
tion, it has no influence at all, and the 
rate of absorption is what is obtained 
in the absence of a reaction. 

On the other hand, when the reaction 
is very fast, then the liquid-phase co- 
efficient becomes equal to something 
which merely contains the diffusion co- 
efficient and the reaction velocity con- 
stant; under the first set of circumstances 
you are relying on a physical process, 
and the rate of absorption depends very 
much on the rate at which the liquid 
is stirred up and turned over and so 
forth. It will therefore be sensitive to 
liquid flow rates and the geometry of 
the pattern. 

Secondly, the author is quite right to 
point out that if the reaction is very fast, 
as it was from some reagents, what is 
happening to the liquid does not matter. 
All that matters is the total surface area 
of liquid exposed to the gas, and the 
rate of absorption will be proportional 
to that. In one or two places it was 
not made absolutely clear that the rate 
of reaction is not the controlling factor 
when it is small: It is the controlling 
factor when it is big and vice versa. 


Chemical reaction 


In connection with the small liquid- 
phase coefficients given in [a table], such 
as the ones, for instance, for the absorp- 
tion of H,S into acid copper sulphate, 
I suspect under these conditions the 
chemical reaction, if any, is so small that 
it does not affect k,. In these circum- 
stances, Kk, is very likely to be much what 
you get from physical absorption under 
the same circumstances, It would be 
interesting to check this by measuring 
k, in the same apparatus with the same 
flow rates and so on in a system in which 
there was no chemical reaction; for in- 
stance, by absorbing CO, into sodium 
sulphate solution or something of that 
kind 

The second point I want to make is 
that the rate of absorption of a gas, 
whatever theory you may hold about it 
and whatever reaction is going on, is 
primarily proportional to its solubility. 
That comes into every formula for 
absorption rate. 

In working to the results given, the 
authors have used the same solubility 
for all the solutions. The factor B is the 
solubility of H,S in the solution. This 
certainly introduces some errors, but we 
are talking here about the solubility of 
HS in the solution before it reacts. This 
cannot be measured directly, but we do 
know enough to know that it varies 
from one solution to another. It bears 
on the ionic strength of the solution 
an? it bears on the actual nature of 
the patterns which are there. It may 
vary by a factor of two or more. 

ut there is a more important aspect 
of the question of solubility. You 
netice here that the rates of absorption 
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of H,S in the various zinc sulphate-soda 
solutions which have been shown are 
almost exactly proportional in k, to the 
hydroxyl-ion concentration 10 D H. 
Similarly, there is another series, zinc 
sulphate, soda and glycine. The same 
thing happens there and with a constant 
concentration of glycine the rates of 
absorption are proportional to the 
hydroxyl-ion concentration. 

The author has suggested that the 
effect of hyroxyl-ion concentration is that 
H,S reacts with hydroxyl-ions in the 
solution, and this is a relatively slow 
reaction. It is this reaction velocity 
which determines the rate of absorption. 
If so, I strongly suspect the k, would be 
proportional to the square root of the 
hydroxyl-ion concentration and not to 
the first power. 


Instantaneously 


My suggestion is that the hydrogen 
sulphide reacts instantaneously and that 
hydroxyl-ions diffuse into the solution 
and react. If this were so, it would be 
easy to show that the solubility of H,S 
is much increased and is roughly propor- 
tional to the hydroxyl-ion concentration 
which occurs more or less with the 
results given here. 

An important point is that the experi- 
mental apparatus, although very suitable 
for these comparative extremes in find- 
ing out the best solution, is rough and 
ready for getting precise results to be 
used to elucidate the reaction 
mechanism. This is, first, because of 
end effects which make it necessary to 
design a column of this sort rather care- 
fully, and secondly, because to find out 
what is really happening in the solution 
you need an absolutely smooth lamina 
flow with no turbulence. Ripples pro- 
duce turbulence in mixing which confuse 
the issue. It is possible to get rid of 
this by adding surface-acting agents, and 
it would be interesting to repeat some 
of the experiments in a column or some 
other contacting apparatus such as is 
used by previous workers in order to get 
closer inside knowledge of the real 
mechanism of the reaction than one can 
get from tests of this kind. 

Dr. R. Long, Department of Chemical 
Engineering, Birmingham University: 
The tenor of the paper indicates that the 
main object is the removal of traces of 
hydrogen sulphide of the order of a few 
parts per million. I think perhaps 20 
p.p.m. is a figure which was mentioned 
somewhere in the paper. The highly 
effective washing process developed 
enables dry purification plants to be 
operated at considerably greater through- 
puts than are normally employed and 
may well result in a new lease of life 
for much existing plant as well as 
enabling the overall cost of purification 
to be reduced. 

In the introduction to the paper we 
are told that the gas industry offers little 
scope for processes of liquid purification 
designed to recover all or most of the 
hydrogen sulphide from coal gas, and 
that this position may continue unless it 
becomes very difficult to sell spent oxide. 

This is an interesting statement which 
I should like to have seen amplified. 


Several years ago Dr. Hollings reported 
to the Institution that the North Thames 
Gas Board had decided to install a 
Koppers-vacuum-carbonate plant at 
Beckton. As far as I am aware, the 
operating results of this plant have not 
been published. It would be interesting 
to hear the author’s comments about the 
relative advantages of liquid purification 
by this plant, which I presume is now in- 
stalled and operating, either satisfactorily 
or unsatisfactorily; also about the relative 
advantages of oxide purifiers alone and 
of the absorption-desorption process 
followed, presumably, by some further 
dry purification. 

A great drawback of absorption- 
desorption processes on gas is that they 
do not reduce the hydrogen sulphide to 
anything like the statutory figure. In 
fact, according to Dr. Hollings, the plant 
that I have mentioned was to be designed 
to reduce the H,S to about 50 grains per 
100 cu.ft. 

In the present paper, the possibility of 
employing the alkaline zinc reagents for 
the removal of more than traces of H,S 
seems to be discounted. However, the 
position is not made absolutely clear, and 
I should be glad if the author could tell 
us what is the maximum limit to the 
H,S which can be dealt with economi- 
cally by this process. Perhaps too he 
could tell us whether there is any alter- 
native to oxide purification for the 
removal of the 50 grains per 100 cu-ft. 
or so of hydrogen sulphide left in the 
gas by an absorption-desorption pro- 
cess. It seems to me that it is not quite 
the thing to go to the trouble of putting 
in a large absorption-desorption plant 
and then follow it by oxide purifiers. 


Severe corrosion 


Finally, I should like to ask whether 
the alkaline zinc reagent solutions have 
been found to be particularly corrosive 
in the presence of small amounts of 
oxygen in the gas. I believe that, in the 
German alkazyd process which used 
similar reagents, fairly severe corrosion 
was found, and I should like to hear 
whether the zinc itself has any effect in 
reducing corrosion or whether the solu- 
tion is quite innocuous. 

Dr. R. J. H. Banks, Station Chemist, 
Bromley works, North Thames Gas 
Board: As an addendum to Mr. New- 
ling’s important and interesting paper, 
it may be of interest to give some notes 
on experience at the works where the 
alkaline zinc process was first developed 
and used. 

The active carbon benzole recovery 
plant at Bromley is followed by a washer 
cooler designed to give a board-packing 
area of 21.4 sq. ft. per 1,000 cu.ft. of 
gas passed per hour, with a time of gas 
residence under full load of 11 seconds. 
Although the tower was primarily 
designed for cooling purposes, it was 
customary prior to 1954 to use a 1% zinc 
acetate solution as coolant to remove 
traces of hydrogen sulphide formed 
during benzole recovery by hydrolysis or 
certain organic sulphur compounds, Ex- 
perience showed that while this reagent 
removed hydrogen sulphide efficiently as 
long as the ammonia concentration in 

















































































the gas presented was not less than 0.5 
grains per 100 cuft., the efficiency 
seriously diminished when the concentra- 
tion fell to 0.2 grains, and small addi- 
tions of ammonia or other alkali gave 
only temporary improvement. 

After the use of 2% sodium carbonate 
solution alone had been shown to give 
efficiencies of hydrogen sulphide removal 
of about 85%, with inlet concentrations 
of not more than 0.3 p.p.m., it was found 
that the use of zinc acetate with the addi- 
tion of sodium carbonate, in considerable 


excess of that — stoichiometrically 
equivalent to the zinc, gave removal 
efficiencies of over 95%, with inlet 


hydrogen sulphide concentrations which 
might on rare occasions reach 10 p.p.m. 

Since the zinc ion is needed for re- 
action, and free acid liberated 
immediately reacts with the excess 
sodium carbonate, it seemed probable 
that the cheaper sulphate would be as 
effective as the more expensive acetate. 
Small-scale experiments, followed by 
plant application, proved this to be so. 

The relative costs in 1956 were 

1 lb. of zinc bought as 


acetate (dihydrate) Tis. 9d. 
1 lb. of zinc bought as sul- 
phate (heptahydrate) l6s. 9d. 


This is a very substantial saving. 

Mr. Newling has described the pre- 
paration of reagents: It may be of 
interest to say that if stronger stock 
solutions are to be kept in reserve, the 
zinc sulphate heptahydrate solution 
strength should not be allowed to 
approach 10% weight/volume, at which 
level relatively insoluble basic sulphate 
will precipitate, 


Soluble zinc 


In plant control occasional analyses 
of the reagent for soluble zinc content 
and total alkalinity are useful, though 
from a knowledge of the volume and 
hydrogen sulphide content of the gas 
passed to the tower, and the approximate 
efficiency of zinc utilisation, the neces- 
sary periodic zinc addition may be cal- 
culated. If, as at Bromley, an atmos- 
pheric cooling stage is included in the 
circuit, a substantial extra alkali demand 
will exist due to the acidic nature of 
industrial air. 

The main reagent reservoir in the 
Bromley plant is the flat-bottomed cold 
well of the atmospheric cooling tower. 
Much still active zinc sludge deposits in 
this well, and the efficiency of utilisa- 
tion is consequently low (30 to 40%). 
The total cost of reagent is, however, so 
small that it would be difficult to justify 
the installation of a hopper bottom to 
assist in sludge recirculation. 

In addition to the periodic readjust- 
ment of reagent strength, an occasional 
purge to keep down the concentration of 
total dissolved solids and a desludging 
of the system once every two years or 
so are the only points needing attention. 
Although the tower was designed for 
cooling and not for scrubbing, the pro- 
cess has worked very satisfactorily for 
three and a half years and has given 
the Purification Engineer a substantial 
degree of freedom of manceuvre in the 
manipulation of his purifying system. 
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Mr. S. K. Hawthorn, Divisional Engi- 
neer West Midlands Gas Board: I do 
hope the author will not persist in his 
statement that oxide purifiers should be 
operated to give a slip of 10 p.p.m. H,S 
and that this slip can be caught in a 
catch washer. I do not think this would 
be best practice. The slip would exceed 
this at times, and the washing would be 
costly. There might be a tendency to 
operate the purifiers with the knowledge 
that a catch washer could cover up mis- 
takes. 

Reference is made to the use of catch 
boxes. Surely these, as an integral part 
of dry purification plant, are obsolete. 
The present best practice is to operate 
on boxes, preferably five or six in rota- 
tion, keeping it in good condition and 
making full use of all the oxide in the 
plant. 

If the capacity of oxide purifiers is 
to be much increased, I think the way 
has been pointed out in a previous paper 
presented this afternoon—probably a 
way the author did not include when he 
said oxide purifiers could be operated 
at increased throughputs if all the 
elements of good practice were brought 
into play. With a fully rotating set of 
purifiers it is essential that the gas shall 
be kept clean at the outlet to the last 
unit but one. If the series were worked 
with a slip at the inlet stage of the unit 
there might be a considerable slipping 
during rotation changing which the 
washer would have to look after. I 
have had some experience of having to 
place a washer containing zinc acetate 
solution on the outlet of other box puri- 
fiers. This is only a very temporary 
relief, however necessary, and one would 
far rather look to the efficient operation 
of the dry purifiers and avoid the need 
of a catch washer. 

There may be a good case for washing 
with liquid reagents to remove some of 
the small concentrations of hydrogen 
sulphide arising from secondary reactions 
unconnected with dry purifiers as such 
but not, I think, with an orthodox dry 
purifier installation. 


Mr. S. C. Porter, Divisional Chief 
Chemist, Birmingham Division, West 
Midlands Gas Board: Mr. Newling 


advocates that we should overload the 
purifiers and pass a slip. He does not 
give any indication how we shall control 
that slip. That seems to me a very im- 
portant matter, and Mr. Davis in the 
discussion referred to two or three clean 
towers which have not paid their cost 
and are uneconomic. 


Revivification 


The point is this: First, we are told 
that it is advisable to separate as far as 
we possibly can the sulphide revivifica- 
tion reactions; secondly, and most impor- 
tant of all, if we are sulphiding these 
towers down, the stream continuously 
shows the effect of revivification. What 
time is available for revivification to 
proceed to the extent necessary for the 
simple reversible reaction of iron oxide 
and H,S? 

Mr. J. L. Clark, North Thames Gas 
Board: Mr. Newling has dealt with a 
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finishing process to remove fin I traces 
of H,S below about 10 grain , ang a 
very practical and useful one i. is. But 


I should like to urge again tha: such a 
process should not be necessa 


; 1 y- The 
leaving of traces of H,S in the as, cer. 
tainly up to 5 p.p.m., should be ap 


acceptable standard. I feel that we cap. 
not tolerate any processes that /aise the 
cost of production. 


Economic limit 


The cost of gas production now jg 
right on the economic limit. We all 
know from the send-out figures at the 
present time that it is essential to find 
cheaper processes of production if we 
are going to make a success of the in- 
dustry in the next 50 years. 

In reviewing several of the papers and 
considering what this emphasis should 
be, I am reminded that the Chairman's 
Technical Committee is one which co- 
ordinates the work of standing commit- 
tees set up to review particular problems, 
Is there not a case for having a standing 
committee to review the technical fea- 
tures and economic evaluation of all the 
gas production processes that lend them- 
selves to the industry? These, in my 
view, are very important and _ urgent 
matters, because once you start on the 
slippery slope of a decline, you cannot 
easily arrest yourself. 

Mr. W. B. S. Newlirg (in reply): | 
wish first of all to thank Professor 
Danckwerts for raising so many points 
which are stimulating to me as a rela- 
tively new student of his work. I learn 
with interest his view that the solubilities 
may be estimated in relation to ionic 
strength. I avoided seeking solubilities 
for a reason which he brought forward: 
That there are no _ simple physical 
solubilities in all cases. He suggested 
one reason why the _ hydroxyl-ion 
reaction might indeed interfere and affect 
and vary the effective ratios between the 
concentration of driving forces in the 
gas and the liquid. 

I beg to be excused from saying any- 
thing about absorption-desorption pro- 
cesses, except that I do not believe there 
is much opportunity for them to be 
applied in this industry on low-pressure 
processes. 

With regard to corrosion, we have 
corrosion tests on both the zinc sulphate 
and soda reagent and on the reagent with 
zinc oxide and glycine, They are both 
remarkably harmless in relation to mild 
steel. The corrosion due to glycine in 
other processes arises, I think, because 
they include a hot regeneration stage, 
and possibly also because they are 
operated at other pH levels, either more 
acid or more alkaline. 


Productivity basis 


For the rest of the discussion, I feel 
I want the process I have put forward 
to be judged in combination with oxide 
purification, pushed as Mr. Porter and 
his colleagues have pushed it and even 
further. And I want, too, the combina- 
tion to be judged on a productivity basis. 



















